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ORIGINAL ARTICLES 

THE THEORY AND TREATMENT OF DIABETES J 

By Carl von Noorden, M.D., 

PROFESSOR OP THE FIRST MEDICAL CLINIC IN VIENNA, AUSTRIA. 

. t 

I PROPOSE to present in broad outline the altered conditions of 
metabolism which occur in diabetes mellitus, and also to point 
out some of the indications for treatment which scientific investiga- 
tions upon the metabolic disturbances have revealed. 

The human body obtains its energy and nutrition from three 
fypes of foodstuffs: proteins, fats, and carbohydrates. For gen- 
eral purposes of work, warmth, and nutrition all three groups 
serve well; the muscular tissues are, however, more specific in 
their requirements. The working cells of the muscles do not 
utilize each type of foodstuff alike; they find the sugars the most 
useful for their energy production. It is possible, but not very 
probable, that they can use other materials for the same purpose, 
but this in too slight an extent to make the substitution of any 
practical ihaportance, and we may, therefore, for the present leave 
this possibility out of our calculations. 

As the working cells of the body use the sugars as their food- 
stuff and immediate source of energy, it is necessary that a 
mechanism should exist that renders the sugar always available 
for this purpose. The liver fulfils this function. The liver supplies 
the sugar in such a way that the arterial blood streaming to the 
tissues maintains an average sugar content of 0.75 to 0.S5 sugar 
per 1000 parts of blood. The demands of the tissues for sugar 

* Read before the Leland Stanford, Jr. University Medical School, San Francisco, and at 
the Johns Hopkins University, Baltimore. The questions mentioned in this paper are quoted 
in full in the author’s book. Modern Aspects of Diabetes Mellitus, its Theory and its Treatment, 
New York. 

VOL. 145 , NO. 1 . — ^JANHART 1913 . 
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vary to a large extent. During active muscular work they require 
four or five times as much sugar as when at rest. The liver responds 
to these needs by producing more or less sugar as occasion demands; 
the sugar requirements of the tissues determine the amount of 
sugar the liver is to produce. If this is put into commercial 
phraseology it might be said that supply and demand balance 
exactly. The maintenance of the sugar content of the' blood 
is one of the most important functions of the liver. If the liver 
produces more sugar than the tissues require there is an abnormal 
amount of sugar present in the lilood (hyperglycemia), and some 
of it escapes through the kidneys into the urine. On the other hand, 
if the liver does not manufacture sufficient sugar, the muscles 
suffer and signs of fatigue occur, because the working ceils are 
insufficiently supplied with food. Such a condition ajipcars during 
long-continued, strenuous muscular work. Then the need for 
sugar is so enormous that the liver is unable to meet the demand 
rapidly enough. The sugar content of the blood falls and severe 
fatigue and lack of energy appear. 

In examining the sugar factories of the body — the liver cells — 
it will be found we have to deal with a complicated meehanism. 
It is well known that all the carbohydrates of the food are converted 
into sugar in the intestines and arc carried to the liver in this form. 
It is only at certain times of the day when large quantities are 
being taken that carbohydrates are consumed and absorbed. If this 
quantity of carbohydrates simply passed through the liver there 
would result an c.xcess of sugar in the blood; the sugar would not 
be completely used up, and a large part would be caught by the 
kidneys and excreted in the urine. This actually happens if healthy 
individuals cat large quantities of sugar. The condition thus 
produced has been termed “alimentary glycosuria.” 

A special form of protection, hoivcvcr, exists for the prevention 
of this excessive flow of sugar into the blood after a large meal of 
carbohydrates. The liver takes up the sugar as soon as it arrives 
and stores it in its cells. In order that the easily soluble sugar 
may be retained in the cells it is instantly changed into a’n insoluble 
form known as “glycogen.” This glycogen is a reserve material. 
The liver conserves any overplus of sugar in this way so that any 
demands may be instantly met. In order to enter the circulation, 
however, the glycogen must be changed again into a soluble form, 
for as glycogen it cannot be transported via the blood to the muscles. 
To this end a ferment called diastase is provided. It is present m 
the liver in large quantities, although it occurs also in all the other 
organs and tissues. Diastase is widely distributed; it' occurs m 
plants as well as in animals. It plays an important part m the 
nutrition of young plants in converting starch into sugar, just as 
it provides the blood with sugar for the muscles. . 

This storage of carbohydrates in the form of glycogen and the 
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further change of glycogen into sugar is not all that the liver can 
do. Human beings .consume various kinds of foodstuffs, and they 
are not always able to obtain sufficient carbohydrates to meet the 
requirements of the body. Therefore, the organism is compelled 
to form sugar from other materials. 

Albumins and fats are available for this purpose; proteins are 
considered as reserve materials of the first order and fats as reserves 
of a second order. The two substances play different parts. The 
albumins do not yield much sugar, but they act as strong irritants 
of the sugar-forming apparatus. When the liver cells break up 
the protein they are forthwith stimulated to form carbohydrate; 
the sugar formed from the albumin passes into the general circula- 
tion; thus it shares the same fate as sugar which as such reaches 
the liver with the food. 

Fats act in another way. They form a rich spurce for carbo- 
hydrates. In those who consume small quantities of carbohydrates, 
and also in those who. eat an average mixed diet, there is consider- 
able formation of sugar from fat, for few people eat as much carbo- 
hydrate as their tissues require. Fat does not stimulate the sugar- 
forming apparatus in the liver; the hepatic cells use fat for this 
purpose only when other materials fail. Carbohydrates and pro- 
teins dictate the work of the sugar-forming apparatus; while fat, 
on the other hand, is the self-selected material of this apparatus. 

It has been shown that the liver is the sugar-forming organ of the 
body. The diastatic ferment is a peculiarly active substance, which 
is not directly concerned with the demands of the tissues for sugar, 
and is somewhat of a menace to the glycogen content of the liver. 
If not checked it would furnish to the blood all the sugar-forming 
material that is brought to the liver, so that the .blood would be 
either too rich or too poor in sugar. It is a fact that such an irregu- 
larity of the sugar factor occurs under certain conditions of disease. 
Healthy' people, however, exliibit a perfect balance between sugar 
needs and sugar production; care is apparently taken that the 
diastatic ferment does not decompose more glycogen (that is, 
does not furnish , more sugar)- than is necessary' to maintain, the 
normal level of the sugar content of the blood. The exact chemical 
processes by which this is brought about are' still unknown. It 
is not clear whether it is a physical or- chemical property of the 
liver cells by which the action of the diastatic ferment is depressed 
or increased, nor do we know the nature of the signal which indicates 
to the liver cells the immediate needs of the tissues for sugar.' 
However, many interesting facts have already been discovered. 

One of the most important of them is the recognition that the 
liver is not so independent in its management of the sugar pro- 
duction as was at one time thought. There are at least two con- 
trollers which influence the intensity of the sugar-forming processes 
to a high degree; they both act as antagonists. 
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The pancreas is the first regulator to be considered. The blood 
from the pancreas passes to the liver and contains a specific product 
of the pancreatic cells (called an internal secretion), which exerts 
a retarding influence upon sugar production. If the pancreas 
be removed from the body this influence is also removed, and the 
amount of sugar produced in the liver is greatly and irregularly 
increased. Each type of material from which sugar can be pro- 
duced becomes grist to the mill, and enormous quantities of sugar 
pass into the blood stream and raise the sugar percentage to an 
abnormal height, wdiile a large amount escapes from the body in 
the urine. This is practicallj'’ a severe tjqie of diabetes. Clinical 
experiences show that diminished activity of the pancreas is the 
cause of a large number of cases of diabetes. This altered power 
of the pancreas is chiefly one of weakened function; there are not 
always anatomical changes in the structure of the gland. There 
are all grades of pancreatic insufficiency, and, dependent upon 
the condition of the pancreas, the disturbance of the regulation of 
the sugar processes is either intense or slight. It may vary consider- 
ably from time to time in the same case. 

The other regulator is the suprarenal gland system. Minute 
quantities of adrenalin are being continually produced by this 
system and pass into the blood. This interesting substance possesses 
the property of exciting the sugar production in the liver to a high 
degree. As a rule the injection of about 1 milligram of adrenalin 
under the skin or into a vein will cause the excretion of sugar in the 
urine of an adult man within a quarter of an hour, wdiich may 
continue for several hours. Experiments upon animals have shown 
that if the injections be repeated daily there is a regular response 
in the shape of urinary sugar, but the quantity gradually diminishes, 
and finally ceases to appear unless the dose of adrenalin be increased. 
The suprarenal, therefore, antagonizes the action of the pancreas 
so far as regards the regulation of sugar production. The one 
inhibits and the other stimulates the formation of sugar. The normal 
organism maintains its regulation of sugar production and output 
.through the equilibrium that exists between these two agencies. 
Strong stimuli emanating from one organ may be compensated by 
increased action on the part of the other one. This has been 
proved by numerous experiments: In the beginning, injections of 
adrenalin, or an increased function of the gland itself, both excite 
the liver markedly. The pancreas, surprised, as it were, at the vigor 
of the irritant, is not able at the moment to avert the danger; it 
has to allow the undue increase of sugar production to have its 
sway. After some days, hoiivever, the repeated stimulation forces 
the pancreas to throw off its inertia and to oppose the action of the 
adrenalin. The antagonism betw^een the two glands and their 
compensatory relations may be demonstrated by experiments. 

However, neither of these two controllers of the sugar manu- 
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factories are able to act entirelj’- independently. Their activities 
are influenced by forces external to themselves. This is especially 
the case with the suprarenals, which developmentally and func- 
tionally are directly under the control of the nervous system — 
the sympathetic nervous system acts as an intermediary between 
the central nervous system and the glands. The exact area of the 
nervous system which exercises this power is situated at the junc- 
tion of the brain and the spinal cord. This well-known fact was 
discovered by Claude Bernard. The glycosuria which results from 
the puncture of Claude Bernard’s centre in the medulla is due to 
the action of the central nervous system upon the suprarenal 
glands via the sympathetic nerves; adrenalin is at once formed in 
larger quantity, passes into the blood, and stimulates the sugar 
production in the liver. This "piqhre” glycosuria is practically 
the same as suprarenal glycosuria. It has been found, also, 
that nerve injuries of different kinds, and also many poisons, 
lead to the appearance of glycosuria. In all these instances it 
is a question of reflex or toxic irritation, which excites Claude 
Bernard’s centre, mth the subsequent excess formation of adrenalin 
and stimulation of the sugar-forming tissues. At the first appear- 
ance these observations seem to show that a considerable number 
of cases of diabetes are due to similar nervous causes (neurogenous 
diabetes) . However, in spite of all this and many other findings it is 
still not yet clear whether there exists a chronie form of diabetes 
which only arises from neuropathic or suprarenal sources. There 
is no doubt but that the nervous system and the suprarenals play 
an important part in those acute rapid forms of glycosuria which 
are assoeiated with psychical, nervous, cerebral irritations or vith 
acute toxemias, and which often disappear entirely. They play 
also a definite part in chronic diabetes; cases are often seen in which 
the glycosuria increases as a result of nervous irritation or cerebral 
overstrain apart from any influence of the food consumed. In 
almost every case of diabetes it is possible to distinguish a nervous 
and an alimentary factor. However, the glycosuria may only 
be considered as purely neurogenous, when it is transitory and 
if it is perfectly independent of any foodstuft'. But, if the gly- 
cosuria reappears after transitory psychical or nervous attacks, 
and if during these phases the composition of the food exerts any 
definite influence upon the appearance or disappearance of the 
glycosuria, then we may not regard the condition as a genuine 
neurogenous diabetes, but must think of some concurrent diminished 
activity of the pancreas. For the “nervosity,” that is, the hyper- 
sensitiveness of the nervous centres and paths, does not alone 
suffice to explain the condition; otherwise, neurasthenics would,, 
as a rule, show tendencies to glycosuria. This is, however, not the- 
case; the greater number of neurasthenics are not glycosurics 
even if they present other signs of irritation of the sympathetic 
system. 
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Neither does the pancreas work independently: Its energies 
may be influenced from outside. We now come in contact with the 
properties of tlie thyroid gland. The thyroid secretes chemical 
substances which it passes into the blood. These are the same 
substances which are sometimes used in obesity. An overproduc- 
tion of the thyroid secretion paralyzes the action of the pancreas; 
pancreatic vigilance over the hepatic functions becomes dimin- 
ished, and so in cases of voluntary thyroidal overproduction (Graves’ 
disease) or after administration, of thyroid extract the urine may 
contain sugar. For this reason great care should be used in employ- 
ing thyroid extract. On the other hand, the pancreas becomes more 
energetic and powerful when the thyroid gland secretion is dimin- 
ished, as in mj^cedema, cretinism, and thyroid ablation. In these 
diseases, no matter whether large amounts of sugar are given or 
the suprarenals send out increased stimuli, glycosuria does not 
occur. The pancreas reacts most probably to other influences 
also, but accurate information about these is not yet available. 

We see, therefore, that the work of the sugar factory is a compli- 
cated process. Perhaps the mechanism may be put more clearly 
in the form of the accompanying diagram. 


Til uroid Taruthi/ivid 



The manufactory for sugar is the liver, and the liver cells consti- 
tute the working department. 

The important claims that determine the amount of the sugar pro- 
duction arrive from other organs and tissues, especially from the 
muscles (path 7) . The greater the consumption of sugar the stronger 
will be the claiming impulse, and an amount of sugar sufiicient 
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to meet the demand will pass into the blood (path II). This is nor- 
mally the only influence which induces the liver to raise its output. 

However, along path III stimuli will also pass. This path 
represents the blood streaming into the liver from the intestinal 
wall, and carrying carbohydrates and the products of protein 
digestion. The quantity of these materials varies according to 
the type and composition of the food. So long as the manufacture 
of sugar is well under control the effect of this form of stimulus 
is not to induce a liberal outpouring of sugar into the general 
blood stream, but to form glycogen. This glycogen is then stored 
.until it is reconverted into sugar at the request of the tissues, and 
travels along path II to the muscles, etc. 

In order to maintain the excitability of the sugar manufactories 
at the proper intensity the two controlling factors come into play. 
The pancreas, which depresses the excitability, sends its secretion 
along path B, while the suprarenals, which increase the excitability, 
distribute their secretion along path A. This conjoined action 
serves to keep the process in equilibrium. 

Both these controlling glands are in turn influenced b}^ other 
organs — the pancreas through the thyroid gland path (6) and the 
suprarenal through the nerve paths (o). The diagram shows still 
other influences (path ¥ and ¥) ; their existence is most probable, 
but their origin is undetermined. They seem to be subordinate 
in importance and action. 

A consideration of the diagram and its explanation should lead 
to the conclusion that the excretion of sugar in the urine is not 
indicative of one disease alone. Of course, under all circumstances 
the glycosuria is a sign of increased production of sugar and an 
excess of sugar in the blood stream. Even if only traces of sugar 
are found in the urine it is evident there is an excess present in 
the blood. 

The cause of the disturbance may be found in various places, 
but in the case of real diabetes several sources are of unequal 
importance. 

1. Primary disease of the liver itself: This in reality plays a 
subordinate role. In some diabetics the liver is enlarged, but it 
is an hypertrophy resulting from overwork; the cells themselves 
are healthy. In primary disease of the liver, glycosuria is the 
exception, not the rule. If disease of the liver and. diabetes 
occur in one and the same individual the two conditions appear 
independently. 

2. Primary anomaly of the instreaming impulse along path I, 
that is to say, a demand for more than the. actual needs of the 
tissues: This is theoretically possible. It plays an undoubted 
part in the form of diabetes due to phloridzin poisoning. This 
is, however, of experimental interest only. Such an intoxication 
does not throw any light upon the etiology of human diabetes, and 
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there is not a symptora indicating that overpowering impulses 
along path I may start human diabetes. 

3. There may be an increased flow of sugar from the intestine 
along path III, which gives the glycogen-forming function of the 
liver too much to do and the untransformed sugar passes into the 
blood (transitory alimentary glycosuria). The normal powers 
controlling the sugar-producing factories are so high, however, 
that under ordinary conditions only an excessive quantity of sugar 
is too much for them, and some escapes into the blood stream. 
Should sugar appear in the urine of an adult upon an average 
sugar and starch diet it would be wrong to regard it as a physio- 
logical or harmless glycosuria. On the contrary, it should be 
regarded as an indication of a disturbed sugar mechanism and a 
slight form of diabetes. I mention this intentionally, because the 
term “alimentary glycosuria” has led to regrettable and costly 
errors. With this term many doctors console their patients, and 
many patients comfort themselves, especially if the glycosuria 
occurs only occasionally, and then disappears for a while in 
spite of liberal intake of carbohydrates. Such a fluctuation of 
the condition is not an exception in the early stages of dia- 
betes; in fact, it is rather the rule than othervdse. This is the 
stage, moreover, in Avliich rigorous treatment should be under- 
taken, for at this stage diabetes may often be cured. If the warning 
signal is not observed, the disease, in the majority of cases, pro- 
gresses consistently, and then it is too late to realize that the 
consolation was ill-founded, and that in the past the patient has 
wasted both time and opportunity. 

. 4. The anomalies connected with path A have already been 
stated. The disease may be in the suprarenal itself or in the course 
or head station of the line a; disturbances may also arise in 
the head station at Claude Bernard’s centre. The number of the 
neurogenous glycosurias and the toxogenous glycosurias belong to 
this group as well as the increased excretions of sugar in diabetes 
under the psychical irritation. However, it is unlikely that 
influences passing to the liver by path A, or path a, ever develop 
more than a transitory effect or at any time produce a chronic 
form of disease like diabetes. There is more to be said against it 
than for it. 

5. In human diabetes, both in slight and severe cases, the 
anomalies of path B are by far the most important, it may be 
that either the pancreas itself is diseased and functioning badly or 
that its energies are paralyzed by outside influences (paths b, b^, 
and their head stations). The effect of the b line stimuli is, how- 
ever, not of marked importance in most cases of human diabetes. 
More frequently it happens that the chief disturbance is localized 
in the pancreas itself and that the impulses, passing down the b 
lines, irritate it only occasionally. 



VON noorden: the theory and treatment of diabetes 9 

These considerations emphasize the view that diabetes is a 
complicated disease and show how little aid can be rendered to the 
patient if the attention is focussed upon the glycosuria alone. 
The condition demands that the functional powers of all the organs 
of the body be considered. In order to discover in a case of diabetes 
the extent of the anatomical and physiological disturbances and 
the effect of distant organs upon the sugar production a knowledge 
of physiology and pathology is necessary Each case is a law unto 
itself, and marked variations from a common type often occur. 

However, no matter where the primary disturbance is localized, 
or whether one or more of the controlling factors are acting abnor- 
mally, in diabetes there is always present an enormous irritability 
of the sugar-forming apparatus of the liver; normal impulses are 
responded to, not with an ordinary output of the required sugar, 
but with an extraordinary, almost unlimited sugar production. 
This lack of coordination between the intensity of stimulus and 
extent of response is the characteristic feature of the disturbances 
of metabolism in diabetes. Naturally, there are considerable 
gradations; at one end the hypersensitiveness of the sugar-forming 
apparatus is only slight, and is only revealed when the overstraining 
is specially intense; at the other end the hypersensitiveness mani- 
fests itself even to the slightest stimuli. In fact, it is the extent 
of difference between stimulus and response which determines the 
severity of the diabetic process. 

Marked sensibility of the sugar-forming apparatus and increased 
production, at once incommensurate and objectless, leading 
to large losses of sugar, become manifest in each stage of dia- 
betes, All the stimuli which experimental investigation has 
shown to act as irritants to sugar production exert an increased 
influence in diabetes: such as the instreaming of carbohydrates 
and the digestive products of proteins into the liver; acceleration 
of general metabolic processes by excessive and tiring muscular 
work or acute febrile attacks; psychical and other nervous excita- 
tions; injections of adrenalin; thyroid gland feeding, etc. But 
these factors do not act equally in every case; from what has been 
said about the manifold varieties of the stimuli, this will be readily 
understood. 

A recognition of the great excitability of the sugar-forming 
apparatus and of its tendency to excessive sugar production, as 
the characteristic features of diabetes, facilitates the appreciation 
of the problems and aims of a rational form of treating the disease. 
There is urgent need to calm the excessive irritability of the sugar 
mechanism. Every unnecessary burden must be avoided; If we 
are able, by a wise choice of food and the exclusion of other irritants, 
to lower the demands upon the sugar manufactories the sugar 
production in slight cases will keep within normal limits, almost 
without exception, and the glycosuria will disappear. The diabetes 
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is not cured entirely, for if there again is any overv'orking of the 
manufacturing centres they will at once, or in a short time, get 
out of order. However, the new conditions make for healing or 
for at least a real and long-lasting improvement. Beyond this 
Nature herself must make the necessary provision. We have 
to deal with an every-day experience; if the heart is defective 
and responds to extra work with rapid or irregular contractions, 
we protect the heart from added burden; we advise an avoidance 
of overexertion and overemotion, and then by degrees-^if the 
heart through being spared regains its powers — ^ive gradually and 
carefully increase the demands for work under close supervision. 
In this way many hearts regain a normal capacity. Similar 
examples might be brought forward from the conditions of over- 
stimulation and overstrain of the nervous system, gastric and 
intestinal diseases, renal diseases, and injury or inflammation of 
the extremities. In these and other diseases it is necessary to 
rest the damaged organs. In diabetes, however, this is the excep- 
tion rather than the rule. The development of the diabetic therapy 
supplies, perhaps, the explamation. But there are other forces at 
work also. The patient with heart disease or stomach trouble 
or injuries to the feet, feels at once when he has overworked the 
organ; every careless action is followed by a resultant warning 
pain. The diabetic patient, however, does not feel or recognize the 
result of the overworking of his sugar mechanism. Only intelligent 
individuals understand that nervous alteration indicates an over- 
plus of sugar in the blood. A continued daily examination of the 
urine would supply such an indication, but this would not be 
possible except in sanatoria or hospitals, and then is of value only 
if the physician takes into consideration the total sum of impulses 
wliich govern the sugar formation (namely, quantity and quality 
of food, extent of bodily and mental work, presence or absence 
of complications, etc.). With the usual analysis, once every tivo 
weeks or two months, a systematic control is practically impossible. 
Thus it is too often the case that the organs of the diabetic are 
overstrained and call for a protective therapy without his being 
aware of the fact. He feels himself perfectly well. This lack 
of discomfort as a momentary result of excessive overloading is 
characteristic of diabetes. The danger lies in the future. 

As a rule, the patient does not fully avoid the exeessive over- 
loading; there follows a marked irritation of the sugar mechanism; 
the urine may even still not show sugar to an ordinary analysis, 
but every such transitory stimulation increases the sensibility of 
the organs in the future. The more frequently this overloading 
be repeated the greater will be the difference between the strength 
of stimuli and the amount of response. Bread and other meal 
foods which were taken well at first later lead to glycosuria, or, 
in other words, a slight diabetes shows definite progression. In 
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addition other disturbances arise, chief of all the formation of 
aeetone and associated substances. This relates to anomalies of 
the metabolism of fat. Normally, the fat of the tissues is burned 
to carbon dioxide and water. If, however, during an excessive 
production of sugar each atom of carbohydrate is removed from 
the liver as rapidly as it is formed, then the chemical process con- 
nected with the cleavage of the fat molecule assumes another 
type, and acetone bodies result. When large quantities of these 
are formed there is produced a new danger for the tissues. The 
presence of carbohydrates (particularly glycogen) is necessary 
for the cleavage of fat to follow its proper course. It is evi- 
dent, therefore, that increase of carbohydrates in the food will deal 
with acetone formation by providing the necessary amount of 
protective carbohydrates. The worst cases excluded, this certainly 
leads to the desired end; but it has proved a dangerous type of 
therapy. The additional carbohydrates constitute an exceedingly 
strong excitor of the sugar mechanism and damage its regula- 
tion more and more. The way to combat the process is to protect 
the sugar mechanism by sparing its work — by systematic diminu- 
tion of the carbohydrates as well as of the irritating protein material. 
Then the excited sugar formation and the acetone bodies decrease. 
I shall not now enter into the complicated question of the relation 
of acetone formation to the type of dietary, contenting myself 
with the remark that this question has assumed too great an impor- 
tance in the eyes of those in daily practice. To a certain degree 
acetone formation in diabetes is not at all dangerous. When treated 
properl.y it is easier to deal with the acetonuria than is generally 
supposed. 

Since the altered relations between the intensity of the stimulus 
and the extent of the response show considerable gradations, ive 
may assume that the means of treatment will also call for mani- 
fold variation. As a matter of fact, practically all the therapeutic 
methods find an application in diabetes. Far beyond all others, 
however, is the treatment by suitable dieting, because food is a 
factor which acts as a continuous daily renewed irritant of the 
sugar mechanism, now damaging it or conserving it according to 
its quantity or quality. The chief excitor among the foodstufl's 
is the carbohydrate, and its restriction, for more than a hundred 
years, after many aberrations, has always constituted the most 
prominent factor of diabetic therapy. tIic way in which this Avas 
done was made a hard and fast rule, and even today, !• regret to 
say, for the most part the same holds true. The worst of these hard 
and fast rules is that every diabetic is subjected to practically the 
same restriction of the carbohydrates. The GO to SO grams of carbo- 
hydrates, which is the amount generally allowed, must in reality, 
be considered as 80 to 100 grams or more, since the instructions 
given to the diabetic are, as a rule, not sufficiently precise, and 
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errors are therefore unavoidable. For a certain number of diabetics 
80 + 100 grams of carbohydrates per day is the proper amount, 
that is to say, the quantity with which the urine remains free 
from sugar. For the greater number of patients, however, this 
quantity is not suitable. It may be too high or much too high; or it 
may be too low or much too low. In both instances the result will 
be a damage to the tissues. If more carbohydrates are consumed 
than the liver can utilize in an ordinary fashion, the diabetic dis- 
turbances of metabolism increase more and more; in one case 
slowly, in another rapidly, but in all there is a persistent increase. 

After the carbohydrates, there are the proteins to consider as 
irritants of the sugar mechanism. They pass direct to the liver 
and there undergo a further cleavage. By this means substances 
are produced which are transformed easily into sugar. The proteins 
are, therefore, to be regarded as sources of sugar, although the 
yield is not great; in fact, it is probably much less than the physi- 
ologist assumes. On the other hand, however, the proteins are 
powerful excitants of the liver cells, and are able to induce marked 
activity of the sugar-producing centres; in the healthy individual, 
whose sugar production is strictly controlled by the regulating 
organs, this excess of activity does not result. In diabetics, how- 
ever, in whom the regulating apparatus is abnormal the response 
to these excitants is considerable. The effect of the proteins is 
not so much that of a source of sugar as it is that of a bellows upon 
a fire. It incites the sugar manufactories to an incommensurate and 
unbridled production. The various types of proteins exhibit this 
character in different degrees, while the hypersensibilitj’- of the 
diabetics to the irritant action of proteins in different cases also 
shows considerable variation. 

The third important foodstuff — fat — does not exert any direct 
irritant action upon the sugar production. Fat, of course, is a 
source of sugar, but it plays a passive part, and is thus not compar- 
able with the active powers of the carbohydrates and proteins; it 
is only used by the liver cells when other material is not at hand. 
Under conditions of marked excitation of the sugar mechanism, 
large quantities of fat are utilized and sacrificed. This explains 
the emaciation which comes on in severe cases of diabetes. 

Alcohol is another material which acts as a food and does not 
irritate the sugar-forming process. On the contrary, it appears to 
diminish the formation of sugar. 

The relations of the several fundamental foodstuffs to the sugar- 
forming processes in diabetes is thus apparently clear, but the 
problems of proper dietary are not yet fully solved. 

In the foodstuffs used in the natural form or when cooked the 
fundamental nutrients are mixed in various amounts, and there 
are in addition other substances, such as alkaloids, acids, ethereal 
oils, etc. Apparently these compounds exercise an important 
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action upon the energy of the sugar-forming processes, so that it 
may happen that two foods which contain an equal amount of 
starch, and whose protein content does not vary materially, produce 
different effects when taken by diabetics. Investigations upon 
this question have not yet advanced to any great extent, but the 
fact is well recognized and possesses great interest from the stand- 
point of the nutrition of the diabetic; for instance, in oats there 
is apparently a substance which acts in such a way as to make 
oatmeal a better food for the diabetic than some other substances. 
Of course, certain precautions are necessary. Great heat destroys 
this substance, and its powers are not very apparent when oat- 
meal is taken at the same time as other meals or sugars or when 
the dietary includes meat proteins. Upon this discovery, made 
ten years ago, I based the so-called “oat cure” for diabetics, and, 
although the treatment is not applicable to all cases, many have 
derived benefit from it. 

However, all the theoretical knowledge so far gained as to the 
influence of certain foodstuffs upon the sugar-forming processes 
does not permit the physician to cease his search for the correct 
dietary for each single case. It is invariably found that the general 
rules have to be modified to meet the individuality of the patient. 
The inexperienced physician only dares to prescribe average dietetic 
measures. The experienced doctor knows how easy it is by such 
means for damage to take place, and how important it is that the 
response of each diabetic to the quantity and quality of the food 
and to other factors should be ascertained before a plan of treat- 
ment is determined upon. This method, first instituted by the 
late E. Kiilz, and further expanded by B. Naunyn, I have worked 
out upon well-adapted lines and am able to recommend its wider 
acceptance. It is now recognized as the only correct dietetic method 
of treatment. How different this is from the methods of dietetics 
in this disease which prevailed in early days! Of 100 cases treated 
by the newer methods, scarcely 2 receive the same instructions, 
so various are the graduations and circumstances of each example 
of the disease. 

For each patient there is only one correct method of treatment, 
and this must be sought for and found. A prolonged experience 
may make the search more easy, but the desired result cannot 
be obtained without systematic investigation and observation. 
For this purpose I generally take the patients into a sanatorium; it 
is important that the observations should be as exact as possible, 
for on the results depend the fundamental rules of proper living 
in the future. In no other way is it possible to avoid errors. 

These investigations and a certain form of education or training of 
the patient are particularly important in the early stages of diabetes. 
It is a fatal error to assume that slight or occasional glycosurias 
may be neglected and that they do not call for means of defence. 
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This assumption is at the bottom of the meaning that diabetes 
is considered as an incurable disease ■which cannot be checked. 
This is not correct. Of course, tliere are cases of diabetes Avhose 
course cannot be checked by any kind of treatment; they are closely 
connected ' with a progressive change in the pancreas. Such 
examples occur chief!}" in childhood; in the later decades of life 
they become more rare. Those cases that are originally simple 
and slight in type are rather frequent with elderly people. There 
is no question that the slight type of case may be kept harm- 
less by the employment of a proper treatment. It is necessary, 
however, that every possible care be taken that the patient adopt 
a diet which permits him to keep free from glycosuria. This can 
nearly always be done. The extent of the restriction in food and 
drink that it is necessary to prescribe, as previously stated, varies 
considerably with each case. It is as important not to exaggerate 
the restriction as to be too yielding in the other direction. Should 
the case at once be led into the correct dietetic equilibrium, then 
the amount of the restriction and renunciation is not great. It 
is rather small compared with the advantage we gain and with 
the dangers we avoid. The loss of the sugar is only the least of 
the dangers. The chief one in such cases is the excess of sugar in 
the blood (hyperglycemia). This is always close at hand, even 
when the urine contains but traces. So long as there is too much 
sugar in the blood the tissues are subjected to a toxic action and 
evince a tendency to early malnutrition and disease. Other well- 
recognized and feared complications of diabetes, as arteriosclerosis, 
granular Iddney, blindness, sciatica and other neuralgias, gangrene, 
etc., may be attributed to the same cause. They are the most 
frequent in those cases where slight glycosuria has been present 
for some years without being controlled. They could easily have 
been avoided in slight cases if the necessary care had been taken 
to regulate the intake of sugar-forming materials. 

It is for the best interest of the diabetic to observe a strict regula- 
tion of the diet, and for a long time he must be careful what he 
eats and drinks. It would be much more convenient if there were 
drugs available which would act directly on the sugar mechanism 
or indirectly through the controlling organs (see diagram) and 
produce the effect which is attained by dietetic restrictions — 
namely, a calming of the useless activity of the sugar manufactories. 
The science of pharmacology teaches that the majority of drugs 
either excite or depress certain cell groups, such as glandular cells, 
nerve cells, muscle cells, etc. In the treatment of diseases of the 
heart, nervous system, digestive organs, etc., drugs prove to be 
of great value. But pharmacology has not provided any drug which 
acts directly upon the excitability of the sugar-forming process of 
the liver. To a certain degree opium is able to exert an influence 
in this way, but the administration of opium is associated with 



VON noorden: the theory and treatment of diabetes 15 

so many drawbacks that its employment is much restricted. It 
is to be hoped that some harmless medicament may be found 
which will simplify the present dietetic treatment of diabetes. 
Its lack is the more regrettable, since in consequence of the 
poverty of scientifically recognized active drugs, many secret 
remedies and specialities are proclaimed as being specific in 
action and draw the overtrusting diabetic into their net. 
It is of interest to examine the grounds upon which the advo- 
cates of these remedies base their statements. The manufac- 
turers and salesmen make it clear, either in print or verbally, 
that while the medicine is being taken the diet must be restricted 
and contain little or no carbohydrates. As a result the urinary 
sugar, of course, sinks at once; the chief factor, however, is the 
well-known dietetic regulation, while the lauded medicine plays 
only a subsidiary part, and serves — so to speak — as an advertising 
placard only. Later, the quantity of carbohydrates permitted is 
slightly increased, just as in scientific medical work, for the 
directions issued by the manufacturers are copied chiefly from 
medical handbooks. Perhaps they believe in the efficiency of 
their remedy rather than in the accompanying dietary. This, of 
course, is a mistake. There are some, nevertheless, who aim at 
misleading the public. It is evident that such treatment does 
not allow of a systematic application of the necessary dietetic 
restrictions; for this the manufacturer and his medical knowledge 
do not suffice. One does not find trained medical men giving their 
advice to such speculators. It is remarkable that some physicians 
fall a prey to the claims of these secret remedies; it is to be supposed 
that they do not understand the principles underlying the dietetic 
treatment of diabetes. It may be they learn that one of their 
patients is undergoing one of these cures; the prescribed diet 
happens to be the correct one for- the patient, and the result fills 
the doctor with astonishment. The lack of his judgment and 
criticism lead him to accept the belief that something has 
, happened which the scientific physician could not accomplish 
He is only right, however, in that he personally is unable to induce 
the result; and he is wrong and even' blameworthy if he identifies 
his own capabilities with medical science. The only apology for 
his standpoint is that dietetic therapy in general and that of 
diabetes in particular demands a considerable amount of special 
knoAvledge, and that clinical instruction in this important matter 
was in the early days extremely poor, while there are even now 
many clinics in which there is much to be desired in this regard. 
The activity of the manufacturer and vendor of these speciali- 
ties, and, on the other hand, the surrender of the patients to the 
mercy of these wonder cures, are to be regretted, because attention 
is diverted from the most important therapeutic factor (dietetic 
.observances), or the restriction of the diet is simply on the lines 
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of hard and fast rules and not suited to the special requirements 
of each indhddual case. The dangers of the condition persist 
even if the pretended medicament consists only of harmless vege- 
table extracts. 

It may occasion some wonder that mineral water cures are not 
here mentioned as a method of inducing a restriction of the sugar 
production. They stand in high esteem, and the great majority 
of patients place upon them much higher worth than that of regu- 
lating the diet. Karlsbad, Neuenahr, and Vichy are the chief 
favorites. The fame of these' places could not be maintained if 
the patients did not derive some benefit from them. It is well 
known that the waters do not exert any demonstrable influence 
upon the production or excretion of sugar or upon the intensity 
of the diabetic processes. The value of a residence in these resorts 
lies in the fact that at least for a month the patients live, eat, and 
drink in a rational manner. In addition, the absence of the worry 
and irritation of every-day life tend to diminish the general nervous 
tension and to weaken the force of any irritating stimuli proceeding 
from the central nervous system to the organs concerned in the 
sugar mechanism. In the mild cases of diabetes there is also the 
favorable influence of the regular exercise, which is enjoined here, 
upon the glycosuria; in the severe cases the opposite effect may 
result. Many diabetics exhibit also certain complicating disturb- 
ances of the stomach, intestine, liver, kidney, etc., and upon these 
the mineral waters undoubtedly act in a favorable manner, and 
thus play a part in bringing about an increase in the general well- 
being. 

If, on the other hand, the value and influence of the mineral- 
water cure be exaggerated, there is constituted a certain danger 
for the diabetic in that he believes he has done all that is necessary 
to maintain his health, and that he is not required to insure a 
proper li\dng and proper eating by putting a curb upon his wishes. 
Hence, the fate of his fife depends, and this is essential, not upon a 
month’s treatment at a watering place, but upon the systematic 
continuance of a proper regime for the remaining eleven months 
of the year. It is for the best interests of the diabetic that if he 
wishes to maintain his health he must guard himself against an 
overindulgence in food that is detrimental to his well-being, even 
when he feels in fairly good health. He has to deny himself for the 
present in order that he may reap in the future. We cannot obviate 
this necessity in any way. The patient learns it if he is rightly 
instructed; and that what at first is only attained by struggle and 
self-denial, later on becomes second nature. The doctor who is 
responsible for the health and life of the patient has to fix his mind 
upon what the future shall bring. He must not allow himself to 
be influenced by the transitory likes and dislikes of the patient, 
but must prepare for later developments. In preparing his scheme « 
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of treatment for this year the physician must have in view what 
will be the effects on the diabetic patient many years hence. If 
both doctor and patient keep their eyes fixed on this object, the 
necessary amount of restriction will appear not as a burden, but 
as a welcome benefit. 


EXTRACARDIAC CAUSES OF FAILURE OF COMPENSATION IN 
VALVULAR DISEASES OF THE HEART. 

By Alfred Stengel, M.D., Sc.D., 

PROFESSOn OF MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


The point of view of clinicians regarding cardiac pathology has 
always been too narrow, because they have appealed to the patho- 
logical anatomist for their data and have ignored the teachings of 
physiology. The solution of many questions in the pathology of 
the circulation lies entirely outside the domain of mere morphology 
and for this reason certain prevailing views of disturbances of the 
circulation and methods of treatment based upon such views, 
sadly need revision. It is a well-known fact that in cases of death 
following valvular disease of the heart the pathologist finds in 
the heart only the valvular defect knd certain alterations in the 
myocardium and outside the heart only peripheral and visceral 
lesions that have resulted from passive congestion. There is 
nothing to indicate clearly the steps that have led from the original 
valvular defect to the final cardiac breakdown, nor can we hope 
for a solution of this important chain of events from morphological 
studies made after death. The intermediate stages between the 
valvular disease and the hopelessly dilated heart are imexplained, 
and seem, therefore, because so frequent, the inevitable tendency 
of a progressive disease. The nomenclature we use itself establishes 
wrong impressions leading to the same assumption of inevitable 
eardiac breakdown. We speak of “chronic” endocarditis, but 
this is a misnomer. Strictly speaking, chronic endocarditis is 
not a chronic disease at all in the sense that it represents a chronic 
and continuing process. Rather it is a result of previous aeute or 
subacute disease, and ceases to be progressive when the damage 
has been done. There are undoubtedly some exceptions to this 
rule, as in the case of certain types of infective endocarditis and 
syphilitic disease of the heart; but for the most part what we recog- 
nize as chronic endocarditis or valvular disease is a deformity that 
has resulted from a past affection no longer active or progressive. 
The same thoughts apply in a lesser degree to chronic myocardial 
disease, though here it is probable that the process more frequently , 
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is truly a chronic and continuous one. It is important to note 
that compensation is established after the valvular defect has been 
completed; and that the compensating heart is capable of main- 
taining its share in the work of the circulation, with some reserve 
power to spare, though less than the normal heart possesses. If. 
then a lesion of a valve no longer active or progressive has been 
followed by satisfactory compensation with some reserve power, 
why does the heart fail and often before the involutional processes 
of age might be presumed to have weakened all organs including 
the heart? The clinician leaning upon the pathological anatomist, 
.who has invariably found a degenerated and dilated heart, has 
concluded that this is the inevitable outcome, and misled by the 
inference implied in the name has accepted the result as the neces- 
sary consequence of a chronic disease. Romberg {Kranhheitcn 
des Herzens, second edition, p. 72) very properly states that “Hyper- 
trophy as such does not carry with it the germs of later cardiac 
weakness through gradual exliaustion or the like. ” 

The fault of the pathological anatomist and clinician alike has 
been that they have kept the heart itself too conspicuously before 
their attention, and have failed to realize that other factors outside 
the heart are of almost equal importance in maintaining the circula- 
tion. Placed at its centre the heart is undoubtedly the chief factor 
in the circulation, but without the cooperation of other agencies, 
mainly concerned with the regulation of pcrijiheral circulation 
and with the return of the blood to the heart, cardiac power, 
however great, must prove unavailing. The work of the heart 
is expended in propelling the blood through the arterial system 
and arterioles into the capillary bed or through it to the veins. 
Here stagnation must occur if other factors did not avail to carry 
the stream onward through the veins. Excess of cardiac power 
would not be effective to drive the blood through the capillaries 
and into the veins under sufficient pressure to insure a return 
flow to the heart, for the reason that the vasomotor mechanism 
by contracting the arterioles interposes a resistence, and thus 
incidentally saves the capillaries from the injurious pressure that 
would break their delicate walls. The return circulation is almost 
whollj'’ due to agencies outside the heart, and it is to these that 
the clinician must^ give his thought when the causes of failure of 
cardiac compensation are under consideration. 

While it is my purpose here to emphasize the important bearing 
of conditions outside the heart in the eventual occurrence of failure 
of compensation (and if I give undue emphasis it is because this 
field has^ been negleeted), it would be unfair to ignore the fact 
that clinicians and pathological anatomists have made clear certain 
conditions under which a heart the seat of valvular disease may 
become additionally damaged so as to become insufficient. For 
example, it is well known that various infections or undue physical 
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strains may be the occasion of rapid failure of such a heart, and 
long-continued strains, not immediately injurious, may gradually 
break down the reserve power of a heart already crippled by a 
valvular defect. But instead of searching industriously in all 
cases for some such explanation of the cardiac failure, one should 
review all of the factors concerned in the circulation outside, as 
well as in the heart itself to determine if possible the cause of the 
overstrain. A survey of the chief agencies which participate in 
the circulation with some illustrations of the way in which their 
inadequacy may operate will serve to make clear some of the 
problems in the study of cardiac decompensation. 

The Circulation in the Arteries. The all-important factor in 
maintaining a sufficient blood pressure in the arterial system and 
in driving the blood toward the periphery is the contraction of 
the left ventricle. Aided by the valve mechanisms of the heart 
this force drives the blood into the aorta and other large arteries 
r under a relatively high pressure, Avliich causes these vessels to dis- 
tend. At the onset of ventricular diastole the aortic valves close 
and the elastic recoil of the large vessels drives the blood onward 
toward the arterioles and capillaries. No other propelling force 
operates in this field, and the maintenance of the arterial circula- 
tion, therefore, depends upon the driving power of the heart and 
the condition of the arterial system and the blood. In the arteries 
elasticity, the condition of their lining membrane, and their caliber 
are of importance, and the activity of the vasomotor mechanism 
is of particular consequence. The condition of the blood as to 
viscosity or bulk may be a far more potent item than we ordinarily 
allow. Failure of the cardiac power, and, therefore, failure of the 
arterial circulation, may be the direct result of progressive or 
intercurrent cardiac degeneration, with dilatation. Thus in cases 
of coronary sclerosis and thrombosis there may be a rapid failure of 
the ventricle, or acute myocardial disease following some infection 
may be the occasion of cardiac breakdown. But in the majority 
of cases of cardiac disease such factors are not discoverable. The 
explanation may in some be found in other conditions on the arterial 
side of the circulation. For example, a constantly recurring cause 
in clinical experience is ^arteriosclerosis. A person suffering from 
some cardiac disease may maintain adequate compensation until 
after middle life arteriosclerosis supervenes. The increased stress 
I laid upon the heart by the inelastic vessels then occasions gradual 
failure until eventually the ventricle dilates and becomes wholly 
insufficient. Similarly, certain vasomotor conditions operating 
mainly upon the arterioles may be the occasion of the cardiac 
overstrain. Thus in renal disease the constant hypertension of 
the arterial system tends to exhaust a normal heart and even more 
speedily one already crippled by valvular disease. The bearing 
of the vasomotor mechanism and of conditions of the blood on 
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cardiac decompensation will be referred to later in somewhat 
greater detail. 

The Circulation in the Arterioles and Capillaries. The chief 
factor in maintaining the flow of blood through the arterioles and 
capillaries is still the force of the ventricle. In the case, of the 
capillaries certain subsidiary agencies, such as the elastic condi- 
tion of surrounding tissues, the contractility of the capsules of 
certain organs, and muscular contractions are to be remembered; 
but the vis a tergo is doubtless chiefly responsible for the onward 
movement of the blood. The arterioles hold to the capillaries 
the relation of a buffer, which serves to protect these thin-walled 
vessels from the destructive pressure of the arterial system, and 
they at the same time operate in a protective way toward the 
heart through the activity of the vasomotor mechanism when undue 
strains threaten sudden cardiac dilatation. Their protective 
ofiice toward the heart is well illustrated in aortic regurgitation, 
in which their dilatation reduces peripheral resistance to a minimum - 
and relieves the heart of injurious back pressure. Studies of 
blood pressure in various parts of the circulation show a rapid 
diminution from the arteries to the capillaries. Taking as approxi- 
mate estimations a pressure of 150 mm. in the aorta and the large 
arteries and but little less in the small peripheral arteries, 20 mm. 
in the capillaries, and 6 to 7 mm. in the peripheral veins, this 
rapid diminution in the arterioles will be evident. Formerly it 
was thought that much of the blood pressure was expended in 
overcoming resistance in the capillaries, but such figures as the 
above, which are approximately trustworthy, will show the con- 
trary, as but one-tenth of the blood pressure was utilized in the 
capillary area. B. LeAvy^ has made calculations which seem to 
show that but one-fourteenth of the blood pressure is consumed 
in the capillaries, from which it is apparent that the chief resistance 
to the blood flow is in the arterioles. Campbell has pointed out 
that if the capillaries introduced a very considerable degree of 
resistance so that the pressure at the beginning would necessarily 
be higher than at the end their thin AA^alls AAmiild make a funnel 
shape a necessary result, which is not the case. 

The A^asomotor mechanism is mainly operatiAm upon the arterioles 
and through the contraction or dilation of these vessels regulates 
blood pressure as a AAdiole and the distribution of the blood in differ- 
ent organs. The integrity of the whole mechanism is dependent 
not only upon the normality of the arterioles and the nerve centres 
and fibers that make up the vasomotor system, but also, and per- 
haps in specially important AA^ays, upon various internal secretions 
or products of tissue metabolism. Organic change in the arterioles 
is probably alAA^ays associated with change in the larger arteries 


* Quoted by Tigerstedt. 
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and the influence of such changes on the work and eventually 
on the preservation of the heart is commonly recognized. Changes 
in the nervous mechanism are little known except such as accom- 
pany certain organic diseases of the central nervous system and 
acute infections, as well as certain so-called neuroses. A much 
larger group of conditions as yet but imperfectly known is that 
in which the internal secretions or metabolic processes suffer de- 
rangement to the detriment of normal vasomotor conditions. The 
high pressure of nephritis and the low pressure of Addison’s disease 
may be cited as extremes, but there is probably a large number 
of less conspicuously active conditions in which vasomotor dis- 
turbances play an important role. It is impossible at the present 
time to specify the directions in which various nutritional disorders 
operate, but it is safe to assert as a generalization that a number 
of diseases or conditions attended with nutritional or metabolic 
disorders act injuriously upon the vasomotor system and eventually 
serve to overtax cardiac power. We may therefore in many cases 
seek in this direction for an explanation of the final overthrow of 
a heart in which valvular disease has existed. 

The splanchnic circulation is of special interest in connection 
with the whole vasomotor mechanism, as it is by far the largest 
vascular field in the body and the one most immediately involved 
in vasomotor influences. Closely connected with its peculiar 
responsiveness to vasomotor control is its constantly recurring 
activity in the processes of digestion. One need but recall the 
enormous repletion of the mesenteric and intestinal vessels in an 
animal killed while the intestinal canal is overfull and the rela- 
tively ischemic conditions in the fasting animal to gain an impres- 
sion of the possible bearings of habitual overfeeding as contrasted 
with moderation. Recent investigators have sufficiently proved 
the influence of sclerosis of the mesenteric vessels in determining 
systemic hypertension, but doubtless long before such organic 
changes have taken place in the bloodvessels, recurring or con- 
tinuous taxations upon the splanchnic mechanism may influence 
injuriously the circulation as a whole. Not only conditions of 
hypertension but repletion of the abdominal circulation may act 
injuriously, as is shown by the fact that rabbits may be killed by 
holding them upright and thus causing overfilling of the vessels 
of the splanchnic area. 

Clinical experience abundantly confirms the results of experi- 
mental investigation in showing how greatly continued over- 
distention of the splanchnic circulation taxes the whole circulation 
and eventually the heart. One of the commonest types of anginoid 
conditions of the heart is that which occurs in overfed men with 
large and perhaps somewhat pendulous abdomens. In such indi- 
viduals, circulatory disorders are often encountered after middle 
life when previously every indication of robust health had existed. 
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After the age of fifty to fifty-five years, evidences of cardiac weak- 
ness may make their appearance — impure lieart sounds, a systolic 
mitral murmur, signs of dilatation, undue dyspnea on slight exer- 
tion, mild anginal pains, and eventually cardiac failure. The 
explanation of these symptoms may be found in myocardial disease 
which has resulted from long-continued overfeeding and disturb- 
ance of normal metabolism, but probably in a more direct way 
impediments in the splanchnic circulation have affected injuriously 
the general circulation and the cardiac power. The beneficial 
effect of abdominal support and of careful regulation in diet in such 
cases is a suggestive evidence that the difficulty is more largely 
a matter involving the mechanical conditions of the abdominal 
circulation and perhaps its vasomotor mechanism than one occa- 
sioned by preexisting myocardial disease. Finally, however, 
if conditions are not improved actual dilatation of the cardiac 
chambers results, and it is not often easy to determine whether 
a toxic weakening of the heart muscle or some extracardiac dis- 
turbance'of the circulation has been mainly at fault. 

The Venous Circulation. On the venous side of the circulation 
the important factors are: (1) Muscular, contractions, (2) the 
valves in the veins, (3) the normal tissue tone, (4) the aspirating 
effect of the movements of the chest, and (5) gravity. 

Muscular contractions are of prime importance in forcing the 
blood through the veins toward the heart. The value of this factor 
in the circulation is evident when one recalls the increased flow 
of blood from a severed vein of the arm upon voluntary contrac- 
tions of the muscles of the forearm and hand in opening and 
clenching the fist. Less demonstrably but none the less certainly 
the effect of athletic exercise upon the circulation illustrates the 
influence of muscular contractions in furthering peripheral circu- 
lation. On the contrary, one sees in those who are habitually 
sedentary the evil effects resulting from a lack of muscular con- 
tractions, and especially in those whose occupations requires 
mueh. standing without muscular exertions to change position, or 
in convalescents whose weakness prohibits active use of the lower 
extremities. In these conditions (in which doubtless vasomotor 
conditions also play a part) there is a tendency to venous stasis 
which gradually operates in the direetion of overtaxing the heart, 
partly by introducing an obstruction in front of the arterial circula- 
tion and partly by depriving the heart of an adequate return flow. 

Another effect of muscular exertion is quite apart from the 
direet effort in compressing the veins and foreing the blood toward 
the heart. This is the suction action which the stretching and 
increase of eapacity of the veins occasion when certain sorts of 
muscular effort are employed, "i^flien the arms are widely .extended 
and the bodj'’ is thrown back there is an appreciable increase in 
the capacity of the large veins and a tendency to draw the blood 
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toward the heart. This explains to some extent at least the desire 
of persons who have been for some time in a cramped position 
to stand and extend the arms. 

The effect of the venous stasis that results from lack of muscular 
contractions in such conditions as sedentary life, standing occupa- 
tions, prolonged weakness after illness, and paralysis of the extrem- 
ities is at first confined to the venous side of the circulation and 
is manifested by coldness, lividity, and edema of the extremities. 
Eventually, however, if such venous stasis is extensive the heart 
itself and the arterial side of the circulation must suffer because, 
as before stated, an adequate return supply of blood to the heart 
is wanting and on the other hand the resistance in front of the 
capillaries to some extent retards the arterial fiow. Such impedi- 
ments to the peripheral circulation unless very extensive can have 
little effect upon a normal heart, but can more readily injure one 
that is already weakened by a valvular lesion. 

The effect of deficiency in the muscular contractions — ^thoracic, 
diaphragmatic, and abdominal — concerned in respiration has a 
somewhat different explanation from that applying to the peri- 
pheral muscular system and will, therefore, be considered separately. 

The valves of the veins are an important adjuvant to muscular 
action in directing the return circulation of the blood. One sees 
the immediate results of their insufficiency in the extreme venous 
repletion that occurs in cases of phlebectasis. Thus in women 
who have extensive varicosity of the veins of the legs after repeated 
childbirths a large part of the blood of the body may be stagnated 
in the lower extremities and cardiac weakness, palpitations, faint- 
ness, vertigo, and other symptoms of circulatory derangement 
may result. These symptoms may be controlled by narrowing 
the venous bed by the application of elastic bandages. 

Tissue tone is an indefinite, though doubtless real, condition 
which may be of considerable importance in regulating peripheral 
circulation. Its absence is more demonstrable than its presence, 
as, for example, Avhen the relaxed conditions of paralysis or follow- 
ing protracted illness determine stasis of the peripheral circulation 
and edema. Compared, however, with muscular activity this 
factor is of little importance in the return circulation, and its 
absence plays no conspicuous part in determining circulatory 
derangements. 

The aspirating effect of movements of the thorax in respiration 
is a factor of prime importance in the venous cireulation. During 
ordinary respiration the pressure in the large intrathoracic veins 
is approximately 6 mm. of mercury; during forced inspiration it 
may be depressed to 20 mm. The effect of such reduction of the 
central venous pressure must be obvious. On the contrary, condi- 
tions such as emphysema of the lungs, intrathoracic effusions, 
tumors, etc., in which thoracic expansion is interfered with, occa- 
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sion marked peripheral congestion by reducing the aspiratory 
influence of free movements of the chest. 

The act of respiration is also of assistance in the return circula- 
tion of the blood in another way. The contractions of the abdominal 
muscles and of the diaphragm by compressing the abdominal 
viscera tend to expel the blood from the abdominal circulation 
and force it toward the heart. 

Clinical observation abundantly illustrates the beneflcial effects 
of respiration in maintaining proper circulation, and even more 
clearly demonstrates the unfavorable effects of conditions in which 
the respiratory movements are deficient. Not only does one see 
this in the well-loiown effects of emphysema of the lungs, pleural 
effusions, tumors, aneurysms, and other intrathoracic diseases, 
but also in the circulatory wealmess that results from abdominal 
obesity, enteroptosis, and other abdominal conditions which 
interfere with the normal activity of the diaphragm and abdominal 
muscles. Abdominal fatness in particular is of clinical importance, 
and seems after middle life to be the frequent cause of failing 
cardiac power. In such cases one must recognize several opera- 
tive factors, such as the influence of disturbed vasomotor condi- 
tions, of gravity, and perhaps of associated fatty deposition in and 
about the heart; but in addition to these, the effect of decreased 
respiratory activity must be considered. A significant proof of 
this is manifest in the improvement obtained in such cases by 
systematic respiratory exercises. 

Gravity is an aid to the circulation only in the case of that of 
the head, where, it may be observed, muscular contractions play 
less of a part in assisting the return circulation than in the extrem- 
ities and trunk. It is a force that needs to be overcome by other 
factors in the abdomen and limbs, and under certain circum- 
stances becomes a considerable obstacle to the return flow of blood. 
Thus in occupations requiring prolonged standing there is a pro- 
nounced tendency to stasis in the legs, and doubtless in elderly 
individuals with pendulous abdomens the same influence affects 
the abdominal circulation injuriously as it does in animals held 
in an upright position. In persons convalescent from acute dis- 
eases one frequently finds that this cause together with vasomotor 
weakness, muscular atony, and loss of tissue tone determine the 
occurrence of edema of the feet. Eventually such peripheral stag- 
nation has an unfavorable effect upon the heart and the arterial 
side of the circulation. 

The Effect of Quality and Mass of Blood on the Circulation. The 
viscosity of the blood is manifestly of importance in the determina- 
tion of the work of the heart, but we lack precise data to estimate 
■ this factor properly. Such facts as are available indicate that 
excessive eating and especially excessive meat eating, as well as 
faulty renal elimination, tend to increase the viscosity of the 
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blood and thereby increase the work of the heart. How much the 
condition is responsible for the circulatory difficulties of overfed 
and overfat individuals as contrasted with the effects of impaired 
muscular activity, of reduced respiratory activity and of gravity 
must be a matter of some uncertainty. The rather immediate 
effect of overfeeding, without injurious overdistention of the 
stomach, that is observable in some cases of cardiac weakness 
would suggest that the conditions of the blood resulting there- 
from may be of material consequence. A medical man, himself 
a considerable student of cardiovascular troubles, informs me that 
he has invariably suffered attacks of acute pulmonary edema 
and cardiac asthma after meals rich in protein, and that bj^ care 
to avoid such a dietary he has been able to avoid their occurrence. 
This may of course be explained' on other grounds, but is at least 
suggestive in the direction of possible modification of viscosity of 
the blood. 

Increased quantity of blood or plethora vera is a condition 
which clinical observation as well as experimental investigation 
have shown to be at the most of brief duration. The introduction 
of excessive amounts of fluid either through the gastro-intestinal 
tract or into the veins is speedily followed by vasodilatation, 
exudation, and glandular activity which restore the normal 
pressure of the vascular system. Though a permanent plethora 
vera does not occur, a temporary overfilling of vessels may result 
from excessive ingestion of fluid, and clinically, as well as experi- 
mentally, dilatation of the heart has been observed, and some 
cases of sudden death have probably resulted from this condition. 
Often no doubt persons affected with some form of cardiac weak- 
ness suffer from repeated strains due to temporarj’- overfilling of 
the vessels as a result of excessive drinking of water or other liquids. 
Oertel long ago pointed out the unfavorable result of a too liberal 
ingestion of fluids by persons suffering from cardiac weakness, 
and an abundance of clinical observation confirms his views in 
this particular. 

The Conservative Relations of the Liver and Spleen to the General 
Circulation. The capacity of the liver and spleen for blood is 
considerable and clinical, as well as experimental, evidence in 
abundance shows that these organs are capable of enormous 
vascular distention at times when the overfilling of the vascular 
system threatens cardiac dilatation. Experiments to determine 
the degree of acute plethora that may be sustained without 
injurious consequence by intravenous injection of salt solution show 
that the liver undergoes enormous enlargement before any signs 
of dilatation of the heart become manifest. Clinically it is well 
known that the liver enlarges and contracts in cases of cardiac 
disease in proportion as cardiac compensation is maintained or 
deficient, while the general circulation shows no commensurate 
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fluctuation in A'-enous repletion. The conclusion from sucli observa- 
tions must lie that the liver acts in a measure as a safety reservoir 
to protect the right heart against overfilling. 

The spleen as a subsidiary of the portal circulation aids in the 
same direction. In the later stages of chronic cardiac disease 
when secondary induration of the liver has occurred, and disten- 
tion becomes difficult or impossible, the protective influence of 
the liver is lost and cardiac dilatation soon occurs. 

Having revieived in this rather brief and undetailed manner a 
variety of extracardiac adjuvants of the circulation, it is proper 
to conclude that there are many directions in which one must seek 
for the occasion of cardiac overstrain when a heart previously 
damaged bj’’ endocardial disease begins to fail in its compensation. 
The tendenc.y to which I alluded’ in the beginning of my remarks, 
and which is largely' attributable to the dominating influence 
of pathological anatomy in our clinical deductions, has been to 
regard the heart as somehow foredoomed to failure in such cases. 
My own clinical experience, hoivever, in conjunction with a con- 
sideration of the physiological data I have here sketched in outline 
have led me to belie\'e that the causes of final cardiac failure are 
usually quite outside the heart itself. Lack of regulated exercise, 
habits of overeating, obesity, disturbances of the abdominal circu- 
lation, improper breathing or thoracic diseases, and conditions of 
the blood are among these extracardiac conditions that may be 
of importance. I have alluded to the possibility that metabolic 
disorders may play some part by c.xercising an unfavorable influ- 
ence on the vasomotor system or on the viscositj’’ of the blood, 
but do not dwell upon these because the data are not sufficient 
to justify more than a hint at the importance of such, conditions. 
It would have been proper to enlarge upon the effect of adATancing 
arteriosclerosis and its attendant hypertension in determining 
cardiac breakdoAvn in cases of old valvular disease, but this is a 
fact so Avell recognized that I haA^e ignored it in order to keep 
other and less frequently considered conditions more prominently 
n mind. 

What I haA’^e been- attempting to bring forAvard must not be 
thought ’to haA^e merely an academic interest. It is an intensely 
practical matter for the physician aaLo has to deal AAuth cardiac dis- 
ease from the time of its inception to the final termination. He 
has been properly adAused to aAmid medication during the stage 
of compensation, and has in a general Avay been instructed to pay 
particular attention to the hygienic regulation of the patient’s 
life; but he has had little guidance regarding exact details based 
upon a recognition of the probable causes of subsequent cardiac 
failure. Physician and layman alike haA'^e been aAvare that physical 
or nervous strains, exhausting occupations, lack of proper sleep, 
and similar conditions are injurious because they tend to exliaust 
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cardiac ■ power, and the patliologist lias shown hoAv intercurrent 
infections diseases may operate unfavorably by causing myocardial 
complications, but aside from such knowledge, there has been little 
to guide the practitioner in the management of compensated cases 
of cardiac disease. The too one-sided view of the problem and 
one concerned only Avith upholding the myocardial efficiency 
has indeed led to certain docidedly disadvantageous methods of 
treatment. For example, the desire to avoid physical strain has 
occasioned a common practice of denying all exercise to persons 
with compensated lesions. In view of what has been before stated, 
this tends to retard the proper return circulation and to bring 
about all the unfavorable effects of sedentary life. Moderate and 
well-regulated exercise is, on the contrary, of the greatest advantage 
during the stage of compensation, and even after the reserve power 
is' beginning to be deficient. In the matter of diet, also, the over- 
emphasis placed upon the integrity of the heart muscle has some- 
times occasioned erroneous practice. In the effort to keep the 
heart Avell nourished and perhaps establish better compensation, a 
liberal and often excessive dietary has been advised, and doubtless 
unfavorable results have often resulted Finally, AAffien compensa- 
tion has begun to fail, the monopoly of responsibility has been laid 
upon the heart itself, and no other course suggested than to resort 
to stimulants or general and cardiac tonics. Fortunately there 
has been some improvement in the management of circulatory 
disorders in recent years, thanks to the labors of those who have 
busied themselves with mechanical, physical, and hydrotherapeutic 
measures; but the possible usefulness of these ageneies has been 
so generally associated in the mind of physicians with certain 
health, resorts that far too little effort has been made at home 
treatment along the same lines. In the last analysis it will be found 
that even at this day practically all cases of beginning cardiac 
decompensation are relegated to purely medicinal treatment. 
Not even , the excellent scientific investigations of the last decade 
with . new. and refined instrumental methods of -study have availed 
to eorreet matters, for here again the heart itself has been mainly 
the objeet of study, and but little attention has been given to the 
praetical bearings of the peripheral circulation. I have not had 
the purpose, even remotely in mind, to undervalue the importance 
of the heart itself, but rather to point out that the eireulation 
must not be looked upon as a system of tubes through which the 
blood is bound to floAV smoothly so long as the central driving force 
remains intaet. Nothing could be farther from the truth. If it 
Avere true we would be justified in bending CA^^ery effort to the 
maintenanee of the eardiac power without regard to the rest of 
the eireulation. As it is not so, the physician will do well to consult 
the physiologist to learn in what manner the whole eirculatory 
system is regulated, and hoAV it eompensates for imperfections 
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in one place or another. The conclusions that necessarily follow 
such an inquiry are the occasion for the discussion I have 
presented. 


THE KINETIC THEOEY OF GRAVES’ DISEASE. 

By George W. Crile, M.D., 

PROFESSOR OF SURGERY IN THE FVESTERN RESERVE UNIVERSITY, CLEVEEAND, OHIO. 


Let us first point out some of the shortcomings of the leading 
hypotheses held at present — ^namely, the auto-intoxication, the 
infections, the nervous, and the thyroid hypotheses. The auto- 
intoxication and the infection hypotheses do not explain why 
cretins do not have Graves’ disease, and why the disease so fre- 
quently follows in the wake of some strong emotional excitation 
and is engrafted on colloid goitre, benign tumors, and even cancers 
of the thyroid gland; nor do they explain those cases caused by 
excessive dosage of thyroid extract or of iodine, nor the relation of 
Graves’ disease to adolescence or to pregnancy. The infection and 
the auto-intoxication theories are not at present wddely held, and 
their basis seems insecure. 

The two hypotheses that have the strongest support at present 
are the nervous origin and the thyroid origin. The theory that 
the disease is primarily in the nervous system scarcely explains 
the cases wLose origin lies in excessive doses of thyroid extract, 
nor the cures wrought by excision of a lobe, or ligation of the poles 
of the thyroid, nor does it explain the constant presence of hjqier- 
plasia of the thyroid. 

Those who believe that Graves’ disease is a disease of the thyroid 
gland alone, and may be regarded as a hjqierthyroidism, must, 
on the other hand, be at a loss to explain the frequent cure by 
physiological rest and the relapses that may occur after an appar- 
ently sufficient amount of the gland is removed if the patient is 
again submerged in the environment that originally produced th '; 
disease. If Graves’ disease is simply a thyroid problem, theti 
if the operation has removed a sufficient amount of gland there 
should follow at once a cure just as definite as the symptoms of. 
hyperthyroidism due to overthyroid feeding are relieved on with- 
holding the thyroid extract. This, of course, does not follow. It 
is difficult to understand how the thyroid hypothesis accounts 
for the cases induced by nervous strain, and how it accounts for 
the cases in which the administration of thyroid extract in colloid 
goitre causes the disease, because usually the effect of thyroid 
extract and of iodine is to diminish the activity of the thyroid 
— as seen in the disappearance of goitre in adolescent girls. 
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These two hypotheses harmonize many of the facts, but appar- 
ently neither is adequate; but the true hypothesis must surely 
account for the lesions of both the nervous system and of the 
thyroid gland. But in its gross pathology there is practical agree- 
ment. Lesions are found in cells of all parts of the cerebrum, 
the cerebellum, to a less degree of the medulla, and little or not at 
all in the spinal cord. The heart, voluntary muscles, the thyroid, 
the adrenals, the pancreas, the liver, the Ij^mphatics, the thymus, 
the spleen, the lymphatic glands, the skeletal muscles, the skin, 
the bony skeleton, the teeth, the hair all show pathological modifi- 
cations of varying degrees according to the duration and the severity 
of the disease. Nearly all of these structural changes may he ‘pro- 
duced hy the emotions. The significance of this will be later seen. 
From the foregoing it is obvious that whatever the cause it is a 
malady of protean manifestations. 

Diseases are assigned to classes they most resemble. Does 
exophthalmic goitre closely resemble any disease? I know of none. 
Does it resemble so closely that it might be related to any normal 
process? Clinicians have always remarked upon its resemblance 
to the emotions, especially that of fear and the exliaustion of over- 
exertion. We will first compare the phenomena of Graves’ disease 
and those of fear and worry. 

The following phenomena of worry, nerve strain, and fear are 
nearly identical with the phenomena of Graves’ disease — namely, 
increased heart beat, increased and altered respiration, rising 
temperature, sweating, muscular tremors, protruding eyes, loss 
in weight. Cannon has found an increased amount of adrenalin 
in the blood in fear; in each there is increased blood pressure; 
muscular weakness; digestive disturbances; falling out of the 
hair; decay of the teeth; skin eruptions; disturbance of the growth 
and change in texture of the nails; impaired nervous control; hyper- 
susceptibility to stimuli; lack of initiative, and decreased mentality. 
In protracted intense fear the brain cells show marked physical 
changes. In Graves’ disease analogous changes are seen. Dis- 
regarding the thyroid and the exophthalmos, if the symptoms of 
cute fear continued for weeks and months, who could differentiate 
petween Graves’ disease and fear? 

Surely the phenomena of Graves’ disease and those of the emo- 
tions present a striking resemblance even in their minor details. 
The first question that arises is what is the origin of the emotions? 
What is the purpose of their phenomena and may Graves’ disease 
and the emotions have a common origin? The former represent 
a normal process and the latter a pathologic. 

It may be assumed that the same'principles underlie the emotions 
of fear and of anger and of sexual love. 

I shall limit my discussion mainly to the strongest emotion, 
fear. I believe that it can be shown that the emotion of fear can 
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be elicited only in animals that utilize a motor mecbanism in 
defence against danger or in escape from it. The defence of the 
skunk is a diabolic odor which repels its gross enemies. The skunk 
has no adequate equipment for defence or escape by muscular 
exertion. The skunk has little or no fear. Certain species of 
snakes are protected by venom. Thej’’ possess no other adequate 
means of defence or escape. They show no fear. Animals having 
mechanical protection, as the turtle and porcupine, have little 
fear. Other animals because of their prowess have but few fears. 
The lion, the grizzly bear, the elephant are examples. It is obvious 
that fear is not universal. The emotion of fear, as I believe, is 
felt only in those animals whose self-preservation is dependent 
upon the uncertain adequacj'^ of their power of muscular exertion, 
either in defence or in flight. 

What are the principal phenomena of fear? Thej^ are palpita- 
tion of the heart; acceleration of the rate and alteration of the 
rhythm of the respiration; cold sweat; rise in body temperature; 
tremor; pallor; erection of the hair; increase of certain internal 
secretions; suspension of the principal functions of digestion; 
muscular tremors; protrusion of the eyes; the function of the 
brain is wholly suspended, except that which relates to the self- 
protective response to the object feared. Neither the brain nor 
any other organ of the body can respond to any other lesser 
stimulus during the dominance of fear. 

From the foregoing it would appear that under the influence 
of fear, most, perhaps all, of the organs of the body are divided 
sharply into two classes: (1) Those that are stimulated,, and 
(2) those that are inhibited. Those that are stimulated are the 
entire muscular system; the vasomotor and locomotor systems; 
the senses of perception; the respiration; the mechanism for erect- 
ing the hair; the sweat glands; the thjuoid gland; the adrenal 
gland (Cannon) ; the special senses. On the other hand, the diges- 
tive and procreative functions are inhibited. "Wliat is the signifi- 
cance of this grouping? So far as we know the organs stimulated 
increase the efficiency of the animal for flight or for fight. It is 
through skeletal muscles that the physical attadv or escape is 
effected; these muscles alone energize the claws, the teeth, the 
hoofs, and the means for fight or flight. The increased action of 
the muscles of the heart and the bloodvessels increases the efficiency 
of the circulation; the secretion of the adrenal gland causes a rise 
in the blood pressure; the increased action of the thyroid gland 
causes an increased metabolic activity; there is evidence that 
glycogen is actively called out, it being the most immediately 
. available substance for the production of energy; the increased 
activity of the respiration is needed to supply the greater require- 
ments of oxj’^gen and the elimination of the inereased amount of 
waste products; and regulation of heat supplying the increased 
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activity of the sweat glands is needed to regulate the rising tem- 
perature of the body due to the increased metabolism. The 
activity of all of the organs of perception — sight, hearing, smell — 
is heightened for the purpose of perceiving the more accurately 
the danger. It could not be a mere coincidence that the organs 
and the tissues that are stimulated in the emotion of fear are 
precisely those that are actually utilized in the perception of danger 
and in a physical struggle for self-preservation. Among the organs 
inhibited are those that have mainly to do with digestion and 
procreation, and the muscles that are not concerned in a physical 
defence or escape. 

Are there any other organs stimulated by fear except those 
that can or that do assist in making a defensive struggle? I know 
of none. On the other hand, if an animal could dispense with his 
bulky digestive and other organs, whose functions are suspended 
by fear — if he could, so to speak, clear his decks for battle — it 
would be advantageous. Although the marvelous versatility of 
natural selection apparently could devise no means of affording 
this advantage, it did the next best thing — it turned off the nerve 
current and saved the vital force these non-combatants ordinarily 
consume in the performance of their functions. Whatever the 
origin of fear is, its phenomena are due to a stimulation of all of 
the organs and tissues that add to the efficiency of the physical 
struggle for self-preservation through the motor mechanism and 
an inhibition of the functions of the leading organs that do not 
participate — the non-combatants, so to speak. Fear arose from 
injury. By the slow process of a vast empiricism nature evolved 
the wonderful defensive motor mechanism of many animals and 
of man. Now the stimulation of this mechanism leading to a' 
physical struggle is action; and the stimulation of this mechanism 
without action is emotion. 

We may say then that fear is a 'phylogenetic fight or flight. On 
this hypothesis all of the organs and parts of the entire animal 
are integrated, connected up, or correlated, so that the motor 
meehanism may play its maximum role in self-preservation. 
Man fears not in his heart alone, not in his brain alone, not in 
his viscera alone, but he fears in every organ and tissue of his 
body; each organ or tissue apparently is stimulated or inhibited 
according to its help or hindrance in the physical struggle for 
existence. In thus playing all or most of the nerve force on the 
nerve-muscular mechanism for defence alone a greater physical 
power is developed, hence, it is that animals or men under the 
stimulus of fear may be able to perform preternatural feats of 
strength. Then, too, for the same reason the exliaustion following 
fear will be the greater, as the powerful stimulus of fear drains 
the cup of nervous energy, though no visible action may result. 
An animal under the stimulus of fear may be likened to an auto- 
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mobile with the clutch thrown out, but whose engine is racing at 
top speed. The gasoline is being consumed, the complex machinery 
is being worn out, but the machine as a whole, does not move, 
though the power of its engine may cause it to tremble. In apply- 
ing this conception to human beings today it must be borne in 
min d that man has not been presented with any new organs to 
meet the requirements of the present state of civilization; indeed, 
not only does he possess the same type of organs as his savage 
fellows, but also the same type of organs possessed by the lower 
animals. In fact, the present work of civilization of man is now 
operated with the primary equipment of brutish organs. Con- 
trasted with the entire duration of organic evolution, man has 
come down from his arboreal abode and resumed his new role 
of increased domination over the physical world but a moment 
ago. And now sitting at his desk in command of complicated 
machinery of civilization, when, for example, he fears a business 
crash, it is in the terms of his ancestral physical battle in the 
struggle for existence. He cannot fear intellectually, he cannot 
fear dispassionately; he fears with all his organs, and the same 
organs are stimulated and the same organs are inlnbited as if 
instead of being a battle of credits, or position, or honor it were 
a physical battle with teeth and claws. Whether the cause of acute 
fear is moral, financial, social, or stage fright, the heart beats 
wildly, the respiration are accelerated, perspiration is increased, 
and there is pallor, trembling, indigestion, and so forth. The 
phenomena are those of physical exertions for self-defence or 
escape. There is not one group of phenomena which e.xpresses the 
acute fear of the trusted official who suddenly and unexpectedly 
faces the naked probability of the penitentiary; another for a patient 
who unexpectedly finds he has a cancer; or for the hunter when he 
shoots his first big game; or for the passenger in a railway wreck; 
or the animal in the wilds confronting a formidable enemy. Nature 
has but one means of response, and whatever the cause, the phe- 
nomena are always the same — always physical. All forms of fear 
as it seems to me express themselves in similar terms of ancestral 
contests, and on this law dominate the various organs and parts of 
the body. Anger and fear express opposite states. Fear expresses 
the e^ddence of a strong desire to escape from danger; anger a 
strong desire to physically attack and vanquish opposition. This 
hypothesis is strongly supported -by the outward expression of 
fear and anger. Animals with no weapons for attack show no 
anger; animals that have no means of self-defence by muscular 
action show no fear. When a man in ordinary vocation is conduct- 
ing a struggle for existence against his rivals, and when the contest 
is at its height, he may clench his fists, pound the table, perhaps 
show his teeth, and he may exhibit every expression of physical 
combat. Fixing the jaw and shoving the teeth in anger merely 
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empliasize the remarkable tenacity of phylogeny. Although the 
development of the wonderful efficiency of the hands has led to a 
modification of the once powerful canines of our progenitors, the 
ancestral use of the teeth for attack and defence is still attested 
in the display of anger. In all stations of life difference of opinion 
may lead to argument, and argument to physical combat — even 
to the point of killing. ^ ^ 

Physical violence of the savage and the brute still lies surprisingly 
near the surface. Although there is not convincing proof, still 
there is strong evidence that the effect of the stimulus of fear 
upon the body without physical activity is more injurious than 
the effect of fear with physical activity. It is well known that 
the soldier lying under fire awaiting in vain for orders to charge 
suffers more than the soldier that flings himself into the fray; 
that a wild animal in an open chase against capture suffers less 
than when cowering in captivity. 

Civilized man may be said to be in a state of autocaptivity. 
The child has no desire to conform to the conventions of his elders, 
on the contrar}'', he naturally prefers to wear no clothes, to climb, 
to run, and play, and be dirty — to fight and hide and hunt and 
fish and kill according to the primitive design of his mind and 
body by his evolution through lower forms of life. It is such a 
commonplace that we scarcely realize the immense significance 
of the difficulty of the training of our children. Por some twenty 
years the mother, the father, brothers, and sisters, friends, teachers, 
the community at large — even the policemen — are engaged in the 
difficult task of training and taming a child to the conventions 
and the work of his adult life. Even after this long period of 
taming and training this natural savage may in the end break out 
in many savage ways. The wild animals and primitive man have 
but little difficulty in bringing up their young in the ways designed 
for them by nature, but each generation of man must spend a 
prodigious amount of time in training its young for the obligations 
and duties of civilized life, then in time they do the same for the 
generations to follow — in other words, man exists in a state of 
autocaptivity, and this is a fact of great importance. In civilized 
life there is much restraint, little action, much emotion. An 
unexpressed slumbering emotion is measurably relieved by action. 
It is probable that the various energizing substances needful in 
physical combat such as the secretions of the thyroid, the adrenals, 
glycogen, etc., but which are not consumed in action may, if 
frequently repeated, cause physical injury to the body. That 
the brain is definitely influenced, even damaged by fear, has been 
proved by the following experiments: 

Rabbits were frightened but not injured, and not chased by a 
dog. After various periods of time the animals were killed and 
their brain cells compared with the normal. Widespread changes 
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were seen. The principal gross phenomena expressed by the 
rabbit were rapid heart, accelerated respiration, prostration, 
tremors, and a rise in temperature. 

' The dog showed similar phenomena, excepting instead of muscular 
relaxation, as in the rabbit, it showed aggressive muscular action. 
Both the dog and the rabbit were exliausted, and although the 
dog exerted himself actively and rabbit remained physically 
passive, the rabbit was much more exhausted than the dog. 

Other observations were made upon the brains of foxes chased 
for various distances by members of a hunt club, then finally 
overtaken by the hounds and killed. The brain cells of these 
foxes as compared with those of a normal fox showed expensive 
physical changes. 

Man is capable of only such actions as his ancestors have through 
evolution — that is, phylogeny — made possible, and only by asso- 
ciation. ^^Tien an individual experiences such a contact with his 
environment that in his phylogenj'^ ivould have led to action, 
but in him no physical action ensues, though there is widespread 
stimulation in preparation for action, this is emotion. 

The effect of repeated stimulations of the emotions is seen in 
the destructive phenomena of worry, of fear, and, in a lesser 
degree, though analogous in principle, the phenomena of sexual 
love. In the case of a young woman with indigestion, insomnia, 
low spirits, loss of weight, and general loss of vitality and interest, 
who would venture to assert, in the absence of a correct history, 
of which she was the victim, some disease or a disappointment 
in love? Now in the history of cases of Graves’ disease there is 
again and again given voluntarily or as an admission an account 
of some strong emotional stimulant — some deeply disturbing 
fact which thrusts itself upon the consciousness instantly on 
awakening — rather it awakens its victim in the course of the night 
and in the early morning; some dominating emotional stimulant 
which absorbs the attention during the day and disturbs the 
sleep in the night; the ever-recurrence of this evil stimulus is 
attended by an increase of all the emotional phenomena, so that 
graduallj'-, indeed imperceptibly, the stimulus remains constant; 
the eyes protrude; the thyroid is enlarged, and full-blown Graves’ 
disease is seen, a disease primarily involving the entire motor 
mechanism, or emotional mechanism. 

The following is tj^iical: A broker up to the panic of 1907 was 
in his usual health. During this panic his fortune and that of 
others was for almost a year in jeopardy, finally ending in failure. 
During this heavy strain he became increasingly more nervous, 
and imperceptibly there appeared a pulsating enlargement of the 
thyroid gland; an increased prominence of the eyes; marked in- 
crease in perspiration, eV^en profuse sweating; palpitation of the 
heart; increased respiration, with frequent sighing; increase in 



35 


crile: the kinetic theory of graves’ disease 

blood pressure; there was tremor of many muscles; rapid loss 
of weight and strength; frequent gastro-intestinal disturbances; 
loss of normal control of his emotions, and marked impairment 
of his mental faculties. He was as completely broken in health 
as in fortune. 

These phenomena resemble closely those of fear and follow 
in the wake of a fear strain. In young women this disease often 
follows in the wake of disappointment in love; in women, too, it 
frequently follows in the wake of an illness of a child or parent 
in which the double strain of worry and of constant care are present. 
Since such strains usually fall heaviest upon women, they are the 
most frequent victims. In adolescent girls, when the innumer- 
able stimuli due to the development of the sexual functions fall 
upon the thyroid and other glands, there is frequently observed 
an enlargement of the thyroid. Either iodine or thyroid extract 
in moderate doses will cause shrinkage of such a gland ; but if these 
subjects in addition to their phylogenetic stimuli are subjected to 
unusual environmental stimuli. Graves’ disease may develop. 

Whatever the exciting cause of exophthalmic goitre, whether 
unusual business worry, disappointment in love, a tragedy, a 
strong fear, the illness of a loved one, an acute infection, overdose 
of iodine or thyroid extract, or of unknown cause, the symptoms 
are alike and closely resemble the phenomena of one of the great 
primitive emotions. Now, how could disappointment in love 
play a role in the causation of Graves’ disease? If the hypothesis 
presented for the explanation of the genesis and the phenomena 
of fear is correct then it would hold for the emotion of sexual 
love. If fear is a phylogenetic phj^sical defence or escape, but with- 
out resulting muscular action, then love is a phylogenetic conju- 
gation without physical action. The quickened pulse, the leaping 
heart, the accelerated respiration, the sighing, the glowing eye, 
the crimson cheek, and many other phenomena are merely phylo- 
genetic recapitulations of ancestral acts. 

The thyroid gland is believed to participate in such physical 
activities, hence, it could well follow that many organs, including 
the thyroid gland of the disappointed maiden wh^o is intensely 
integrated for a youth, will at every thought of him be subjected 
to a stimulation analogous to that which attended the ancestral 
consummation and under certain conditions it may inaugurate 
Graves’ disease. Now, a happy marriage has many times been 
followed by a cure of the exophthalmic goitre which appeared in 
the wake of such an experience. The victims of Graves’ disease 
present a counterpart of emotional exliaustion. The emotions 
in Graves’ disease are abnormally powerful, as illustrated by per- 
sonal observations of death from fear alone in several victims of 
this disease. Whatever the cause of this disease of the motor 
mechanism or the emotions the symptoms of Graves’ disease are 
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tlie same; just as in fear^ the phenomena are the same whatever 
the eause. In Graves’ disease there seems to be a composite picture 
of an intense expression of the great primitive emotions. If Graves’ 
disease is a disease of the motor mechanism or of the emotions, 
what is the source of the constant flow of stimulation that continues 
the disease? A stimulation that may be constantly present in 
waking and in sleep for months and years. The stimulus could 
scarcely be of nervous origin caused by emdronment alone, because 
the stimulus has a more even flmv than environmental contact 
alone could possibly have. The following facts suggest that the 
thyroid gland plays the leading role of secondary stimulation: 
In suitable cases of Graves’ disease if the activity of the thyroid 
gland is sufficiently decreased the phenomena of the disease are 
immediately ' diminished, and in favorable cases the patient is 
restored to approximately the normal condition. The heart slows, 
the respiration falls, the restlessness diminishes, digestive disturb- 
ances disappear, tremors decrease, there is a rapid increase in the 
body weight, and the patient gradually resumes his normal state. 
On the other hand, if to a normal individual extract of the thyroid 
gland is administered in excessive dosage over a period of time, 
there will develop nervousness, palpitation of the heart, sweatings, 
loss of weight, slight protrusion of the eyes, indigestion — ^in short, , 
there will be produced, artificially, most of the phenomena of 
Graves’ disease and of the strong emotions. On withholding the 
thyroid extract these phenomena may disappear. I use the qualify- 
ing word “may,” because I have seen a number of cases of exces- 
sive administration of thyroid extract end in real Graves’ disease. 
On the other hand, wffien there is too little or no thyroid gland 
the individual becomes dull and stupid and emotionless, though 
he may be irritable. This does not refer to those cases of hybrid 
mjGcedema due to a combination of the wreckage of Graves’ disease 
and thjToid deficiency. The motor mechanism here is burned out. 

. Hence, we see that the phenomena of the emotions may be, 
within certain limits, increased, or may be diminished, or abolished 
by increasing, diminishing, or totally removing the thyroid secre- 
tion. Graves’ disease may be increased by giving thyroid extract 
and by any of the excitants of the emotions. It may be diminished 
by removing a part of the gland or by partially interrupting its 
nerve or its blood supply, or by physiological rest. Finally, in 
Graves’ disease there is at some stage an increase in the size and 
in the number of the secreting cells of the thyroid gland. 

The phylogenetic identity of physical injury and fear tells us 
why psychic shock is identical with traumatic shock; why in 
cases of exophthalmic goitre the psychic stimuli increase the phe- 
nomena of Graves’ disease precisely the same as physical stimuli. 
Why the fear of operation causes the same exacerbation of all 
the symptoms as the physical injury of tissue in the course of 
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operation. Both physical injury and psychic stimuli cause a self- 
protective response which causes a stimulation of the motor or 
emotional mechanism. In Graves’ disease, this mechanism being 
'highly sensitized, the effect of either physical or psychic stimuli 
is immensely increased; hence, the startling effect of operation 
often seen. In Graves’ disease there seems to be established a 
pathological stimulation of the entire motor mechanism of the 
human body. Its phenomena resemble continuous motion or 
at least a continuous primary stimulation of the entire motor 
mechanism. The nervous system alone is capable of initiating 
such a motor excitation, but as we have seen its continuation is 
effected through the agency of secondary influence — that of the 
activating ductless glands — especially the thyroid, which is the 
only gland whose secretion, wholly independent of the inauguration 
by the nervous system, is capable of equally stimulating the entire 
motor mechanism and of producing identical phenomena. By 
motor mechanism is meant the entire complicated machinery used 
in the production of physical action. The role of the thyroid is 
that of an activator. But the action of the thyroid, like the 
action of all the other organs of the body, is inaugurated either 
directly or indirectly by the nervous system. Environment, as 
Sherrington has said, drives the nervous system and the nervous 
system drives the entire organs of the body. 

The question which next confronts us in a given case is this: 
What has caused the inauguration of the thyroid activity and 
what impels its continuation? Let us consider some of the con- 
ditions present and which seems to serve as exciting causes: It 
may follow an acute infection such as tonsillitis, or in the wake of 
an infectious disease, as measles, typhoid, etc. ; it may follow large 
doses of iodine; administration of excessive dose of thyroid extract, 
especially if there is present a colloid goitre; overwork, especially 
in adolescence; worry; phychic shock and emotional disturbances. 
All these exciting causes produce a lowering of the threshold of 
the nervous system to stimuli and a diminution of the normal 
control of the brain. This statement is based on the clinical observa- 
tion of hyperexeitability and the demonstration of actual lesions 
of the brain cells in each of the above-mentioned exciting causes; 
when the threshold is lowered, environmental stimuli will produce 
an inereased activation of the brain, which in turn will drive to 
greater activity the various organs of the body, including the 
thyroid. 

The impairment of nervous control by various diseases and 
nerve strain would expose the thyroid gland to abnormal stimula- 
tion. This stimulation in turn would increase the output of the 
activating thj'-roid secretion, the effect of which would be to further 
increase the excitability of the brain, or, in other words, would 
sensitize the brain. This reciprocal interaction may continue 
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until Graves’ disease is evolved. The precise means by which this 
interaction is continued, that is, the physical chemical process by 
which it is wrought — ^is unknown, but it is known that this patho- 
logical interaction may be broken at either end — namely, by 
restoring to the brain its power of normal control, or by diminish- 
ing the output of thyroid secretions. If a case of Graves’ disease 
can be so managed as to secure sufficient rest, secure a sufficient 
reduction of environmental stimuli, the disease may be arrested 
or cured. It is usually impossible to promptly enough disentangle 
this explosive vicious circle, and frequently the mere effort at cure 
becomes an exciting cause. If the brain could enter into the state 
of actual hibernation, like a bear, the disease would certainly be 
cured; but unhappily the knowledge of the gravity of the disease 
itself becomes one of the psychic excitants which aggravates the 
disease, the entanglement becomes frequently hopeless, and, 
like the Gordian knot, it must be cut. Although a widening experi- 
ence confirms the value of surgical treatment of Graves’ disease, 
there are still some who are not yet prepared to admit it. 

Perhaps the strongest point of objection raised by those who 
oppose the phylogenetic hypothesis is that of admitting the benefits 
which follow surgery. While admitting the benefits of surgery 
they believe that these benefits are due to suggestion, to psychic 
influence. There are two points that answer this objection: (1) 
If psychic influences can cure the disease, then the surgeon alone 
possesses this remarkable influence, because all surgical cases 
have been unsuccessfully treated by internists first. This compli- 
ment to the superior psychic power of the surgeon, unliappily 
the latter cannot conscientiously accept, because the surgeon is 
unable to favorably influence his patient excepting at the time of 
his contact with the patient on the operating table, and at that 
time his patient is unconscious. Then again the surgeon has seen 
equal improvement in cases whose glands were removed without 
the patient’s knowledge. (2) If it is asserted that the great benefits 
of surgery are due to psychic causes, then the disease may be 
produced by psychic influences which would be precisely in accord 
with our main hypothesis. Against this hypothesis are also urged 
the. following: That in Graves’ disease there is a condition of 
hypothyroidism not a hyperthyroidism. This statement is based 
on the following: The iodine content of the thyroid is diminished 
in Graves’ disease; there are in severe cases sometimes symptoms 
of myxedema, and the favorable results of surgical treatment 
are due to psychic influences and not to the diminution of the 
thyroid secretion. As to iodine content, Beebe found iodine in 
every case analyzed by him, though in severe cases the iodine 
was diminished in quantity. Now, on the theory here proposed 
there is an enormous increase in the call for iodothyroid, and a 
decrease of this element in the gland should follow an increased 
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use of it. Then, as Beebe has pointed out, the iodine, like the 
bile salts, circulates from the gland to the body and returns again 
without being excreted. Now, in Graves’ disease the thyroid is 
enormously vascularized, and the blood circulates through it in 
much larger quantity, which would afford a much increased facility 
for the circulation of iodine between the rest of the body and the 
gland; still further, the amount of colloid in which iodine is normally 
stored is much diminished in Graves’ disease. 

There is, too, experimental evidence that there is another 
activating substance besides iodothyrin produced in the thyroid. 
This must be reckoned with, and finally, it must be borne in mind 
that in Graves’ disease the body is h ghly sensitized to iodothyrin 
just as it is sensitized to psychic and painful stimuli; hence, even a 
diminished amount might easily produce a harmful effect, just as 
even minor psychic or physical stimuli may cause harmful effects. 
Besides, the administration of either iodine or thyroid extract not 
only gives no relief in Graves’ disease, but causes an increase in 
the symptoms. This strongly speaks against the disease as being 
due to a diminished thyroid secretion. 

In the late stage of the disease in which there is a physical wreckage 
of most of the organs of the body, including the thyroid itself, from 
the body wide stimulation, there may be an odd mixture of myx- 
edema and Graves’ disease; the body is like the charred remains 
of a partially burned building, whatever is done toward salvage 
the fire extinguisher is no longer needed; the fire (Graves’ disease) 
has burned itself out. Some of these cases are benefited by small 
doses of iodine or of thyreoglobulin, but the dose must be cautiously 
given. 

We do not know why only certain of the vast number of individ- 
uals subjeeted to emotional stimulation, to nerve strain, to infec- 
tions, and to the other factors acquire the disease. This problem is 
like that of explaining why only certain individuals become insane 
after nervous strain or after infections; why only some under 
strain develop cardiovascular disease, and so throughout the 
entire gamut of diseases the ultimate truth is not known; our 
problem is that of the exciting cause and cure. When the truth 
is known it will likely appear that some reduced factor of safety, 
such as a disproportion of inorganic salts, or some general metabolic 
change, accounts for the thin ice through which the exciting causes 
break. 

Now, in cases of Graves’ disease the mere proposal to perform 
an operation becomes also a pathological excitation; this excita- 
tion may so much increase the disease that the patient is even 
less able than before to bring herself to submit to adequate treat- 
ment. On all sides this disease is beset by vicious circles, by 
pathological interactions. The ideal plan of approach, at least 
in my experience, is to assure the patient that hers is a curable 
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malady, that it can be treated in a hospital, and that non-operative 
measures will first be tried; then if they prove inadequate a simple 
operation will be done, that it will be best to leave this decision 
to the judgment of her medical adviser, and that since even the 
discussion of operation is both unpleasant and injurious, it would 
be best not to open this subject again. The patient usually gladly 
consents to leaving the whole matter to the judgment of the physi- 
cian, and the way is then opened for the most effective treatment 
which in my judgment has ever been proposed — namely, ligation 
or excision on the new principle of anociassociation. 

The anesthetist, a nurse, specially trained, gives fictitious inhala- 
tions under the precise conditions of regular anesthesia under the 
guise of “inhalations” supposed to be a part of the general treat- 
ment. Every morning the patient is given a sterile hypodermic. 
On the morning of the operation, which is performed in one of the 
favorable phases of the numerous cycles of the disease (on the 
morning of the day of the operation), the hypodermic Avill contain 
morphine and scopolamine, and instead of an oxj'^gen “inhalation,” 
nitrous oxid is added and the patient falls to sleep in her bed with- 
out the slightest knowledge or suspicion that the first step of an 
operation had already begun. The patient is then transported 
anesthetized to the operating room, where the operative field is 
prepared. Up to this point the patient’s brain, hence, the remainder 
of the body, is in a negative state, and this is half of the innovation 
of the specialized operation; the other half is this, any injury of 
any sensitive part of the body, though the patient is under inhala- 
tion anesthesia, excites the brain, and hence, through the brain 
all of the motor mechanism, especially the thyroid. Inhalation 
anesthesia is but a thin veneer, and although the patient is uncon- 
scious, the afferent impulses set up by the operation reacli the brain 
apparently as readily as if no anesthesia were given. 

This is the source of the hyperthyroidism, so-called, that consti- 
tutes the greatest danger of the operation. Operation under 
inhalation anesthesia on any sensitive part of the body produces 
precisely the same exacerbation of the disease (hyperthyroidism) 
as operations upon the thyroid gland itself. How may this be 
avoided? It may be wholly avoided by the use of complete local 
anesthesia, by the use of novocaine throughout the entire opera- 
tion, just as completely as if the patient had received no general 
anesthesia. The patient has received no psychic stimulation 
arising from knowledge of the imminence of the operation, and 
none in being anesthetized, and finally, no afferent impulse reaches 
the brain from the field of operation — then not a single nocuous 
or harmful impulse reaches the brain — this state can be designated 
only by coining a new word, anodassociafion. The result of opera- 
tions performed by this method is scarcely credible; the condition 
of the patient at the end of the operation is precisely the same 
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as when in bed the day before. Indeed, this is the standard; 
unless the result equals this, there has been an error in the 
technique. 

By this technique the scope of the operation is greatly increased, 
and the gland can be safely removed from any patient whose condi- 
tion will endure the metabolic influence of the sudden withdrawal 
of so much active gland tissue. In such cases it is best to ligate 
the poles and later, if necessary, excise the lobe. This operation 
of pole ligation is done in bed without the patient’s knowledge 
and in a few minutes. 

In any case the operation is but a means to the end — namely, 
the raising of the threshold of environmental stimuli by diminish- 
ing the amount of activating sensitizing thyroid secretion and in 
conjunction with physical and psychic rest, permitting the patient 
to regain the power of normal control by the brain. Travel, diver- 
sion, nature, all are helpful, the operation serving to break the 
pathological change at one of its strongest links. These patients 
should be and can be literally taken by the hand and led away from 
mankind through the flowery paths of ease and pleasure to the 
haven of health. 

Summary. Graves’ disease is not a, disease of a single organ 
or the result of some fleeting cause, but is a disease of the motor 
mechanism of man, the same mechanism that causes physical 
action and that expresses the emotions; its origin is in phylogeny 
and its excitation is through either some stimulating emotion 
intensely or repeatedly given, or some lowering of the threshold 
of the nerve receptors, thus establishing a pathological interaction 
between the brain and the thyroid. This pathological interaction 
may be broken by diminishing the thyroid output, thus allowing 
the brain to regain normal control, or by securing physiological 
rest, which simultaneously secures normal control of the brain, 
which in turn will give the thyroid the opportunity of returning to 
the normal. 

As to the effect of the operation of excision of a lobe or of liga- 
tion, the benefits are so striking and so uniformly successful in 
cases which are the despair of medicine that that point is settled 
beyond doubt. Because the conception here presented relates 
wholly to the release of energy it is designated the Kinetic 
Theory. 
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THE COMMONER FORMS OF RENAL DISEASE, WITH SPECIAL 
REFERENCE TO THE KNOWLEDGE OF THEM MOST 
USEFUL AT PRESENT TO THE GENERAL 
PRACTITIONER! 

By Lewellts F. Barker, M.D., 

PnOFESSOR OF MEDICINE, JOHNS HOPKINS TJNIVEnSITY, AND PHYSICIAN-IN-CHIEF, 

JOHNS HOPKINS HOSPITAL. 


INTRODUCTION. 

Every man in general practice sees, from time to time, patients 
suffering from renal disease. In my own experience, and, I believe, 
in the experience of many medical men, it has become clear that 
as regards the diagnosis of renal disease, mistakes are made in 
four main directions: (1) Serious renal disease, when present, 
may be entirely overlooked. (2) Urinary changes, due primarily 
to disease of other parts of the body, notably of the heart and 
arteries, may often be wrongly interpreted as evidences of primary 
renal disease. (3) There is an attempt among some to push the 
diagnosis of the exact form of renal disease present to a point 
beyond that to wliich we are, in reality, able safely to arrive by the 
clinical methods which have as yet been worked out. (4) More, 
perhaps, err on the other side and do not try to distinguish the 
different forms of renal disease, even when distinctions can easily 
and profitably be made among them clinically; thus, too often, 
do we find all renal diseases lumped together as “nephritis,” no 
attempt being made to separate the degenerative, inflammatory, 
and eirculatory nephropathies from one another or to ascertain 
the toxie or infectious etiological factors. Now, during the last 
ten years, especially, clinicians and pathologists have been worldng 
vigorously at the problems conneeted with renal disease, and 
certain real advances in our loiowledge of these eonditions have 
been made. Among the many studies winch have been proseeuted 
and the results which have been achieved, I shall attempt, to make 
a selection of certain points which seem to me of greatest interest, 
and of greatest value, to men who are aetually engaged in the 
practice of medicine. I shall pay most attention to : (1) The symp- 
toms which indicate the existence of renal disease or whieh lead 
us to suspect it; (2) the commoner forms of renal disease clinically 
grouped; (3) the pathological anatomy of the commoner forms of 
renal disease; (4) the main etiological factors concerned; (5) the 
influence of experimental injuries to the Iddneys on our concep- 
tions of renal disease; (6) the conception of renal diseases based on 


1 An address delivered at the Annual Meeting of the West Virginia State Medical Association, 
held at'V-’'ebster Springs, "West Virginia, July 11, 1912. 
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the chemistry of the colloids; (7) certain functional tests for renal 
efficiency; and, (8) in closing, some therapeutic principles based 
on our present knowledge of renal disease. 


symptoms which indicate the existence op renal disease, 

OR WHICH LEAD US TO SUSPECT IT. 

Under this caption I shall refer to (1) certain urinary changes; 
(2) the occurrence of edema; (3) certain vascular changes; and (4) 
certain phenomena referable cliiefly to an intoxication of the 
nervous system, the so-called uremic symptoms. 

The urinary changes to which I refer include (1) albuminuria; 
(2) cylindruria, or the presence of casts in the urine; (3) changes 
in the amount of urine (polyuria or oliguria); (4) nycturia, or 
rising at night to pass urine; (5) so.-called hyposthenuria, the 
condition in which the kidney is no longer able to secrete a concen- 
trated urine, rich in metabolic products and salt, the twenty-four 
hours’ urine having, constantly, a lower specific gravity than 
normal; and (6) hematuria. 

As is generally known, albuminuria, by itself, need not point to 
renal disease, for albumin may appear in the urine in various 
inflammatory affections of the lower urinary passages (pelvis 
of the Iddney, ureter, urinary bladder, urethra) ; in such cases, pus 
is also present in the urine (pyelitis, cystitis, gonorrhea). In 
wornen, a leucorrheal discharge from the vagina, or menstrual 
blood, may be mixed with the urine and simulate an albuminuria. 
Even when the albumin comes from the Iddney (true renal album- 
inurias) we have to distinguish between those due to serious renal 
disease, or to severe cardiac insufficiency, on the one hand, and 
those of very little clinical import, the so-called physiological 
albuminurias, including cyclic albuminuria and orthostatic album- 
inuria, on the other; in the latter group there may be an entire 
absence of other signs of renal disease (casts in the urine, heart 
hypertrophy, arterial hj’pertension, etc.). 

The heat and acetic acid test and the cold nitric acid ring test 
suffice for all ordinary clinical purposes; for a quantitative estimate 
of albumin, a judgment based upon the precipitate obtained with 
the heat test may be accurate enough, though the estimation by 
Esbach’s albuminomiter is easily carried out.^ It is generally 
believed that the albumin is given out by the glomeruli, not only 


2 In rare cases we are surprised to find a urine in which, on heating, an abundant precipitate 
of albumin occurs, while on heating longer, and to a higher temperature, the precipitate again 
goes into solution, to fall out once more on cooling. Should the phj'^sician meet with such a 
unne, he null know at once that he is dealing ndth the so-called Bence-Jones bodj’ in the urine, 
and he may feel sure his patient is suffering from some form of '^sease of the bone marrow, in 
all probability, myeloma. An x-ray examination of the bones in such cases will reveal the size 
and distribution of the tumors. 
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in glomerulonephritis, but also in renal diseases in Avhich the 
glomeruli look liistologically normal (for example, nephropathy of 
pregnancy). 

The occurrence of casts in the urine (cylindruria) is of great help 
in indicating that an albuminuria, is truly renal in its origin. Con- 
trary to what we were long taught, however, the kinds of casts 
present (hyaline, granular, waxy, etc.), while easily differentiable 
from one another microscopically, are not of much help in distin- 
guishing the various forms of renal disease from one another; an 
exception must be made in the case of blood-casts (vide supra). 

A marked diminution or a great increase in the quantity of urine 
passed (oliguria, polyuria) always excites our suspicion regarding 
the function of the Iddneys and should lead to a careful examina- 
tion for other signs and symptoms of renal disorder. An oliguria, 
associated vnth albuminuria and cylindruria, and, especially, asso- 
ciated vnth hematuria, is a common symptom in organic renal 
disease, particularly in certain diseases of the glomeruli (for ex- 
ample, glomerulonephritis). But we should never forget that in 
failing heart the interference to the circulation in the kidney may 
lead to marked oliguria with albumin and casts in the urine, and 
that these signs may disappear entirely when the circulation has 
been restored and the stasis in the kidney done away with. 

A persistent polyuria, with urine of low specific gravity, is often 
a sign, either of contracted kidney, or of diabetes insipidus. Poly- 
uria also occurs in amyloid disease of the Iddney, and in pyelitis. 
A polyuria with high specific gravity of the urine is rarely seen 
in renal disease; it is, of course, most often met vdth in diabetes. 
Temporary polyurias occur very frequently in a variety of con- 
ditions (for example, after drinldng water; on the disappearance 
of an edema; in convalescence from acute disease; after taldng 
diuretics). 

In recording the history of a patient, it is always well to ask the 
question. “ Do you have to get up at night to pass urine, and if so, 
how many times?” for this symptom {nycturia) is very common in 
renal disease, especially in beginning contraction of the kidney. 

The term hyposthenuria I have already defined. The symptom 
is not often recognized in general practice, for, to observe it, the 
AAdiole twenty-four hours’ urine has to be collected, repeatedly, 
and the specific gravity thereof regularly taken. According to 
Schlayer, such a secretion of thin urine, hyposthenuria, can arise 
in two ways: either through lessened production of solid substances, 
or through increased production of water. In the first instance, the 
hj’posthenuria appears to be due to an injury to the cells of the 
renal tubules; in the second instance, to an oversensibility of the 
renal vessels, Schlayer and his pupils speak, therefore, of a tubular 
and of a vascular hyposthenuria. The distinguishing characteristics 
of these two hyposthenurias are briefly these: In the tubular form. 
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the concentration remains permanently the same; it is always 
low. The addition of common salt to the food does not heighten 
the specific gravity, and the total amount of sodium chloride 
given out in the twenty-four hours cannot be increased by feeding 
common salt, since the tubules do not work adequately. In the 
vascular type, the concentration also remains permanently at 
the same height, but the specific gravity fiaay be much higher 
than in the tubular type. Here, an addition of sodium chloride 
is quickly eliminated vdth increased output of water, but the 
concentration remains the same. The renal vessels, here, appear 
to be over-sensitive and to react to every secretory stimulus by 
producing larger amounts of water. 

Renal hemaiurias (with formation of blood casts) are of consider- 
able diagnostic importance, for they point definitely to diseased 
glomeruli. The glomerular affection may be either a diffuse glomer- 
ulonephritis due to soluble toxins in the blood, or a focal embolic 
injury of single glomeruli or single capillary loops in glomeruli 
due to bacterial emboli (e. g., in endocarditis lenta, in sepsis with 
acute tonsillitis, and in other infections with bacteriemia). 

Whether an edema is due to renal disease or to cardiac insufficiency 
or to some other cause (angioneurosis, anemia, cachexia) is some- 
times hard to determine. The edema of renal origin seems to 
depend upon two factors: (1) upon an injury to the bloodvessels 
of the glomeruli of the Iddney itself, either obstructing their lumina, 
or interfering mth their capacity for contraction and dilatation, 
and preventing the excretion through the kidney of common salt 
and water in proper amounts; and, (2) a lesion of the small blood- 
vessels all over the body (especially of the skin and of the subcu- 
taneous tissue), leading to increased permeability of the same. In 
contrast to the edema due to stasis (chronie heart disease), in 
which the influence of gravity, and distance from the heart, play 
a great role in the distribution of the edema, the edema of renal 
origin begins very often in the face, especially about the eyelids. A 
fact which is often overlooked is tliis: ihe edema which occurs in the 
late stages of contracted kidney is rarely directly due to the renal 
lesion itself but is a true stasis edema due to beginning failure of the 
heart. Now and then, in the course of contracted kidney, an edema 
directly renal in origin occurs, owing to the superimposition of an 
acute renal disease upon the chronic disorder. 

The occurrence of high blood 'pressure (arterial hypertension) 
with hypertrophy of the left ventricle are very important signs and 
often lead us to investigate the functional power of the kidneys. 
A systolic blood pressure of 160, 180, or more, associated with hyper- 
trophy of the left ventricle (apex beat displaced, downward and 
outward) should always make one tliink of the possibility of con- 
traction of the kidney. We meet with such hypertension and car- 
diac hypertrophy especially often in patients of middle life who have 
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indulged freely in food and drink, though we sometimes see them 
also in abstemious indmduals. In the absence of other factors 
accounting for the hypertension and the cardiac hypertrophy, one 
can be fairly sure that the condition is due to an atherosclerotic 
disease of the fine arterioles (in the sense of lores) supplying the 
various organs of the body, including the kidneys, and leading, 
in the latter, to some contraction of the same. There may be only 
a trace of albumin in the urine with a few casts, the specific gravity 
is usually rather low; and the patients give, usually, a liistory of 
nyeturia, sometimes lasting for years. The complaint of the patient 
on consulting the physician, however, is usually one dependent on 
the hypertension, or on the beginning cardiac insufficiency (head- 
ache, dizziness, dyspnea, fatigability, etc.). 

It would appear that arterial hjqiertension with cardiac hyper- 
trophy, in renal disease, may occur whenever the process of urinary 
secretion is largely interrupted throughout its whole cross-section, 
in any part of the kidneys, for example, (1) in diffuse glomerular 
nephritis, (2) in sublimate poisoning with diffuse necrosis and block- 
ing of tubules, (3) in most contracted Iddneys, especially in those 
due to atherosclerosis of the vasa afferentia. 

The so-called uremic syviptoms, referable to an intoxication of the 
central nervous system (headache, dizziness, vomiting, diarrhea, 
renal asthma, somnolence, disturbances of Ausions from albuminuric 
retinitis, convulsions, coma) may sometimes though rarely be those 
which lead the patient first to consult the physician. Unless a 
thoroughly systematic examination Avere made in such a case as 
a matter of routine, including an examination of the urine, and of 
the blood pressure, the cause of the nervous symptoms might be 
entirely overlooked, or wholly erroneouslj'' interpreted. 


THE COAIAIONER FORAIS OF RENAL DISEASE, CLINICALLY GROUPED. 

If we leave out pyelitis, on the one hand, and chronic passive 
congestion (stasis) of the Iddneys, on the other, the forms of renal 
disease commonly met with by the general practitioner may be 
subdhdded into three great groups. 

I. Cases of acute renal disease (or nephropathy), Avith or with- 
out, dropsy. 

II. Cases of subacute or chronic renal disease (or nephropathy), 
Avith true “renal” edema occurring in their course. 

III. Cases of chronic renal disease (or nephropathy), without 
“renal” edema, lasting perhaps for years. 

The first group of cases are often designated as “acute Bright’s 
disease,” a scoop-net which includes a large A'^ariety of renal diseases 
histologically and etiologically very different from one another (for 
instance, embolic purulent nephritis, ascending purulent nephritis, 
acute glomerulonephritis, acute tubular degenerations, etc.). 
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The second group includes the cases often described as "subacute 
Bright’s disease” or as “chronic parenchymatous nephritis” (large 
wliite and large variegated kidney). 

The third group includes the contracted kidneys, not only the 
so-called “genuine” or “primarily contracted Iddney” but also 
the so-called “secondarily contracted kidney” (see notes on 
pathology). 

In the preceding table the characters of the urine, duration of 
the disease, the results, etc., are summarily tabulated. 


NOTES ON THE PATHOLOGICAL ANATOMY AND HOSTOLOGY OF THESE 

comjmoner forms op renal disease. 

/ The kidneys are perhaps the most important excretory organs 
of the body and they are frequently subject to injury. The 
injuries sustained vary in land and degree according to the 
quantity and quality of the injuring agent, and its mode of 
entrance into, and exit from, the Iddneys. 

Each Iddney must be thought of as a very complicated organ, 
made up of a whole series of secretory units, each unit consisting of 
its glomerulus and attache4 tubule iimrenchyma) , surrounded by 
bloodvessels and a certain amount of connecting tissue pertaining 
to that glomerulus and tubule and filling up the interstices between 
neighboring secretory units. Since single parts of the secretor 5 ’’ 
unit and of the interstitial tissue may be separately diseased, the 
most variable clinical and pathological pictures arise. The study 
of renal diseases is made more complex by the fact, that, after an 
injury has been sustained, healing processes may go on for years; 
after death, we may see only the scars of some old process and be 
unable to form an accurate judgment as to the cause and course 
of the disease which preceded the scars. 

The older pathological literature is permeated by the terms 
“interstitial” and “parenchymatous” diseases of the Iddney. By 
the former, is usually meant involvement of the bloodvessels and 
the connective tissue of the organ; by the latter, involvement 
of the glomeruli and tubules themselves. Now, when patients 
suffering from acute disease of the Iddney die and come to autopsy, 
it is sometimes clearly evident that the parenchyma, sometimes just 
as obvious that the interstitial tissue, has suffered predominantly; 
in chronic renal disease, where reparative processes have been 
going on for a long time, it is rare to find a process which is purely 
“interstitial,” on the one hand, or purely “parenchymatous,” on 
the other; both parenchyma and interstitial tissue have undergone 
alterations in varying degree. 

One very important distinction among the pathological processes 
which occur in the Iddney is that which divides them into focal 
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(scattered, or disseminated) lesions, on the one hand, and diffuse 
(widespread, almost universal) lesions on the other. In general, 
the more diffuse the renal disease, that is to say, the greater the 
area of kidney substance injured, the greater the danger of death 
in acute processes, and of early renal insufficiency should the 
patient live long enough for repair to set in. The disseminated 
(or focal) lesions, on the other hand, may cause very few symptoms 
at the tirue of their occurrence in the acute stages of the disease, and, 
when they go on to the healing stages, sufficient healthy renal 
tissue may remain to permit them to work fairly efficiently for a 
long time. 

The processes described by pathologists as “interstitial” are 
most often due to disseminated or focal lesions, while the processes 
described by them as “parenchymatous” (glomerulotubular) are 
most often due to diffuse lesions. This makes it easy to understand 
why it is that patients with predominantly interstitial lesions may 
apparently recover entirely from a renal injury, or may live many 
years, without disturbing symptoms; whereas, in patients with 
predominantlj'" glomerulo-tubular lesions, the prognosis is worse. 
As Aschoff and others point out, however, this is only a general 
rule, for if a diffuse injury affect only the epithelium of the renal 
tubules, leaving the glomeruli and bloodvessels intact, or nearly so, 
the organ may, by a regenerative process, become entirely normal 
again, provided the patient survive the acute insult. But extensive 
diffuse injury to the glomeruli seems rarely, if ever, to be wholly 
recovered from; it leads easily to permanent insufficiency of the 
kidneys, though, compensatory processes may be advantageously 
operative, for a time, before the final decompensation sets in. 

The attempts which have been made sharply to distinguish 
glomerular lesions from tubular lesions, in diseases of the renal 
parenchyma, are praiseworthy and have undoubtedly enriched 
both clinical and pathological knowledge. But we must keep ever 
in mind the fact, that, on the one hand, loss of epithelium often 
leads to proliferative changes in the connective tissue which con- 
stricts the tubules and causes retention cysts with atrophy of 
glomeruli, while, on the other hand, an injury destroying a glomer- 
ulus can lead to “inactivity atrophy” of a tubule, and when we recall 
the various regenerative and hypertrophic processes which may 
complicate the histological picture in chronic cases, it is easy to 
see how difficult to decipher a given end stage may be. We can 
only be grateful that men like Councilmann, Christian, Dickson, 
Ewing, MacNider, Mallory, Ophuls, Pearce, Welch, and Winternitz, 
in this country, and Aschoff, Herringham, Thursfield, Heineke, 
lores, V. Kahlden, Langhans, Lohlein, Reichel and Ribbert, in 
Europe, have done, and are doing, so much to solve the histo- 
logical difficulties by which we are confronted. From what I have 
said regarding parenchymatous and interstitial lesions, regarding 
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injury to the glomeruli and harm to the tubules, and concerning 
focal and diffuse processes, involving these organs, it is obvious 
that the unravelling of a process by histological study can be no 
easy task. 

The time has come, I think, when clinical men and pathologists 
should be very cautious in the use of the word “nephritis,” since if 
in accordance with the best usage at present, we limit the meaning 
of this word definitely to inflammations of the Iddney, the term 
“nephritis” is by no means synonymous with the term “renal 
disease” or “nephropathy.” The latter is a much more inclusive 
term, embracing, as it does, not only inflammation of the kidney 
(nephritis), but also any disease of the kidney, be it inflammatory, 
degenerative, or circulatory in origin. 

Let us take the diffuse hematogenous nephropathies, that is, 
the diffuse renal diseases due to some noxa brought to the kidneys 
by the blood, as an example. In one set of them, the tubules of 
the Iddneys are chiefly affected, the glomeruli being much less or 
not at all involved. Here we have to deal with a toxic degen- 
eration of the epithelium of the renal tubules, rather than with 
an inflammation (nephritis). Examples of such toxic necroses, 
or degenerations, of the renal tubules are seen in the Iddney of 
phosphorous poisoning, that of corrosive sublimate poisoning, and 
the renal disease which occurs in pregnancy. On the other hand, 
a soluble poison brought to the Iddneys by the blood may cause 
true inflammation of nearly all the glomeruli of the Iddney, the so- 
called “ glomerulonephritis.” A typical example is the severe form 
of acute nephropathy which so often complicates scarlet fever. 

The toxic degenerations of the renal epithelium, though giving 
rise to acute nephropathies, need not necessarily be fatal. Indeed, 
if the intoxication cease, the patient may recover completely. This 
is especially true of the intoxication of the kidney which sometimes 
occurs in pregnancy. As soon as the uterus is emptied, the intoxica- 
tion ceases and the patient as a rule recovers promptly. In cases 
of cure after necrosis of the epithelium in sublimate poisoning, 
the epithelium of the Iddney is regenerated. 

Every practitioner is familiar with patients who have had acute 
renal disease and recovered. We have to distinguish carefully, 
however, those who become entirely well, from those who only 
apparently get well, but who, aetually, still have progressive 
lesions and who succumb, later on, to chronic renal disease. In 
the latter cases, we have to deal, in the acute attack, usually, 
with milder forms of glornerulonephritis, associated mth a tubular 
injury, in which recovery is incomplete, the reactive processes 
leading gradually to a “secondary contraction” of the Iddney. 
Many acute, focal, inflammatory lesions doubtless heal and never 
give rise, either in the acute stage, or during the period of repair, 
to any serious symptoms. 

In the cases of our second clinical group, so-called subacute 
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Bright’s disease or chronic parenchymatous nephritis, we have to 
deal nearly always mth extensive glomerulonephritis, with tubular 
degenerations, combined with extensive processes of repair. The 
inflammatory and reparative processes, are diffuse. There are two 
groups of cases: (1) that in which there is marked desquamation 
and proliferation of epithelium and capsule of the Malpighian 
tufts (“stormy type” of Lohlein; desquamative t5q)e of v. Kahlden) 
and (2) that in wliich the phenomena mentioned are not prominent, 
the liistological changes consisting chiefly of enlargement of the 
glomeruli, the loops of which are crowded with cellular elements of 
the endothelial type (“milder type” of Lohlein; thrombosing type 
of V. Kahlden; intracapillary glomerulitis of American writers). 
Such subacute, diffuse, inflammatory, nephropathies lead, usually 
within a year or two, sometimes in a month or two, to a fatal ter- 
mination; in rare instances, where the injury has been less complete, 
there may be gradual healing with secondary contraction of the 
kidney; then the patients may live for years without troublesome 
symptoms, until, later on, uremic symptoms appear, or cardiac 
failure sets in. 

Recent studies have thrown much light upon the nature of the 
different forms of “contracted kidney.” The contracted kidney is 
always the end-stage of some earlier process, and we know now that 
a series of processes, entirely different from one another in the 
beginning, may give rise to similar end-stages, namely, contracted 
kidneys. It would seem probable, from newer studies, that only 
in a small percentage of the cases are contracted kidneys to be 
regarded as the end-stage of a preceding nephritis. I mean, of a 
glomerulonephritis. Occasionally, too, contracted kidneys result 
from an earlier embolic (focal) nephritis, or from the healing of an 
interstitial nephritis (Aschoff). But there is grovdng evidence for 
the belief that many contracted kidneys are renal atrophies of 
circulatory origin, due to atherosclerosis of the small arterioles swp- 
'plying the kidney; it is thought that this arteriolar-sclerosis, a part 
of a process affecting the organ-arterioles generally throughout 
the body, leads to lessened blood supply to great numbers of 
glomeruli, to hyaline degeneration of the same and to inactivity 
atrophy of the corresponding tubules — the totality of changes 
accounting for the gradual shrinking of the kidney. This form 
of contracted kidney, some authors assert, should not be regarded 
as a “nephritis” at all, but as an atrophic nephropathy, the result 
of arteriolar change. 

There is another form of atherosclerotic Iddney in which, owing 
to severe atherosclerotic disease of single arterial stems, there is 
“patchy” atrophy and contraction, with very coarse granulation 
of the surface of the kidney (Ziegler); tiffs form is that usually 
spoken of in the text-books as the “atherosclerotic kidney,” while 
the disease described above as probably due to atherosclerosis 
of the small organ arterioles rather uniformly throughout both' 
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kidneys, is usually referred to, in the text-books, as “genuine 
contracted kidney.” This conception of “genuine contracted 
Iddney,” championed especially by Jores and his pupils, would 
seem to be a return to the English idea, advanced years ago by 
Gull and Sutton and later supported and extended by Johnson, 
that contracted kidneys are the result of “ arterio-capillary 
fibrosis.” The changes in the small arteries of the organs can be 
made out even in cases of beginning contraction of the Iddneys, 
in middle and later life, in which death has occurred from cerebral 
hemorrhage, after a period of extreme arterial hypertension with 
cardiac hypertrophy (Lohlein). 

FACTORS CONCERNED IN THE ETIOLOGY OF THE COMMONER FORJIS 

OF RENAL DISEASE. 

From the etiological side we may divide the renal diseases or 
nephropathies into two great groups: (1) Those due to injuries 
reaching the Iddneys through the blood, the so-called licmaiogenoxis 
or descending nephro-paihics, and (2) those due to injuries reaching 
the kidneys through the urine, the so-called nrinogenous or 
ascending nephropathies. 

The hematogenous nephropathies may, in turn, be divided into 
(a) those which are diffuse and (5) those which are focal. The 
former are due to soluble toxic substances circulating in the 
blood, the latter to organized partieulate substances, namely 
bacteria. 

The diffuse hematogenous nephropathies, due to soluble toxic 
substances, are further analyzable on the etiological side, and here 
it is interesting that the different soluble toxins seem to be to a 
certain extent, selectiA^e, regarding the particular structures of which 
the kidney is made up. Thus one set of toxins picks out the epithe- 
lial cells of the tubules, another has a selective effect upon the 
glomeruli, and a third group, apparently, upon the small arterioles 
of the organs, espeeially upon the vasa afferentia. 

Tubxdar degenerative nephropathy may be due to a whole series 
of soluble poisons, including corrosive sublimate, phosphorus, 
potassium bichromate, the poisons produced in the uterus of the 
pregnant woman, the toxins of cholera, yellow fever, and of other 
acute infections, and hemoglobin. 

The sublimate kidney has been carefully studied by A. Heineke, 
the phosphorus kidney by Landsteiner, the pregnancy kidney by 
several observers, the cholera kidney by E. Fraenkel, the yellow 
fever kidney by Councilmann, and by Marchoux and Simond, and 
the hemoglobin Iddney by J. E. Schmidt. 

• The toxic affections of the glomeruli (glomendonephritides) 
may be acute, subacute, or chronic and may be of the desquamative 
(or catarrhal) form, or of the intracapillary (or thrombosing) form. 
But in all cases, the commonest etiological factor seems to be a 
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streptococcus toxin. This form of nephropathy is most common 
after scarlet fever, tonsillitis, and other forms of streptococcus 
infection. It ivould appear that the toxins in pneumococcus 
infection, and in typhoid fever, can sometimes cause a glomerulo- 
nephritis. In Lohlein’s series, by far the commonest etiological 
factor was preceding streptococcus sore throat. It is not improb- 
able that the glomerulonephritis which sometimes complicates diph- 
theria, tuberculosis, dysentery, and certain other infections may 
be due to complicating streptococcus infection, mth absorption 
of streptococcus toxins into the blood, through which they reach 
the glomeruli. The frequency of this form of nephropathy follow- 
ing exposure to cold may stand in relation to streptococcus sore 
throat. In the outspoken forms of so-called parenchymatous 
nephritis, where there is a combination of glomerulonephritis with 
degenerative tubular nephropathy, the same etiology (streptococcus 
toxin) seems to be commonest. 

Whether the arteriolar nephropathy, which gives rise to the 
genuine contracted kidney, depends upon the action of soluble 
toxins upon the vasa afferentia directly, or is secondary to an 
arterial hypertension, which in turn is kept up by some general 
intoxication, is not yet satisfactorily known. The relation of 
this form of arteriolar disease to the excessive use of food and 
alcohol, is interesting. 

If we turn now to the etiology of the focal hemaiogenous neph- 
ropathies, we shall find that they depend upon bacteriemias, with 
lodgement of single bacteria or groups of bacteria, in the Iddney 
substance, namely in individual glomerular loops, in blood capil- 
laries among the renal tubules, or passing through these, in the 
interstitial tissue of the kidney, or by excretion into the kidney 
tubules, where multiplying, they may form bacterial casts. 

At least two forms of embolic nephritis can be distinguished — 
an embolic purulent nephritis, due to streptococci, or staphylococci, 
and an embolic, hemorrhagic (non-purulent), glomerulonephritis, 
due to embolism of single bacterial loops in the glomeruli by the 
streptoccocus viridans in endocarditis lenta. 

What the organism is in the acute interstitial nephritis which 
Aschoff has described after scarlet fever, in which the cellular 
exudates consist of cells resembling lymphocytes, is not known. 
The excretory form of hematogenous bacterial nephritis has been 
especially studied by Orth. Here the bacteria reaching the kidney 
by way of the blood may be excreted through the glomeruli, or per- 
haps through the tubules, into the lumina of the tubules, where they 
may multiply and give rise to bacterial casts. As the urinary 
flow is slowed in the portions of the tubules situated in the medulla 
of the kidney, these casts are found in that region, and the soluble 
toxins that the bacteria produce give rise to necroses and purulent 
inflammations near the apex of the pyramid; hence the name given 
by Orth to this form of nephropathy (nephritis papillaris mycotica). 
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The xirinogenous or ascending nephropathies are divisible into two 
great groups (a) the hydronephrotic nephropathies and (h) the 
py elonephritides . 

The hydronephrotic nephropathies are due to pressure of urine 
owing to obstruction in the urinary passages (renal calculus, 
ureteral obstruction, prostatic hypertrophy, stricture of the 
urethra, etc.)- Such hydronephrotic nephropatliies may, obvi- 
ously, be either unilateral, or bilateral, according to the seat of 
the obstruction. 

A pyelonephritis may be due to any one of the pyogenic organ- 
isms, though it is most often, perhaps, dependent upon the Bacillus 
coli communis. Not infrequently the tubercle bacillus is the cause, 
and, in some cases, we have mixed infections of tubercle bacilli 
and pyogenic microorganisms. 

In the following table I have tentatively classified the commoner 
forms of nephropathy, according to their pathology and etiology: 

I. Renal Diseases Due to Injuries Reaching the Kidneys 

THROUGH the BloOD (HeMATOGENOUS, OR DESCENDING 

Nephropathies.) 

A. Diffuse hematogenous nephropathies due to soluble toxic 
substances. 

(a) Tubular degenerative nephropathies (e.g., sub- 
limate Iddney; phosphorus Iddney; bichro- 
mate kidney; pregnancy Iddney; hemoglo- 
binuric Iddney; Iddney of cholera, yellow 
fever and other acute infections). 

(6) Glomerulonephritis (acute, subacute, chronic), 
due most often to streptococcus toxins. 

(1) Catarrhal form with desquamation and 

proliferation of capsular epithelium. 

(2) Intracapillary or thrombosing form of 

glomerulitis. 

(c) Arteriolar nephropathy (chronic), probably 
due to action of toxic substances on organ 
arterioles, causing atherosclerosis of vasa 
afferentia. 

B. Focal hematogenous nephropathies due to bacteriemias. 

(а) Embolic (purulent) nephritis from strepto- 

coccus and staphylococcus. 

(б) Embolic hemorrhagic (non-purulent) glomer- 

ulonephritis (large red or variegated Iddney 
due to streptococcus viridans). 

(c) Acute interstitial nephritis with lymphocytic 

exudate after scarlet fever. 

(d) Excretory bacterial nephritis (nephritis papil- 

laris mycotica of Orth) (casts of cocci). 
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II. Renal Diseases Due to Injuries Reaching the Kidneys 

THROUGH THE UrINE (UrINOGENOUS, OR ASCENDING, 
Nephropathies). 

(o) Hydroneplirotic nephropathy (due to obstruction 
in urinary passages) depending on renal calculus, 
ureteral obstruction, prostatic hypertrophy, stricture 
of urethra, etc. ; may be unilateral or bilateral. 

(h) Pyelonephritis. 

(1) Pyogenic. 

(2) Tuberculous. 


THE INFLUENCE OF EXPERIMENTAL INJURIES TO THE KIDNEYS 
ON OUR CONCEPTION OP RENAL DISEASES. 

Most hopeful for our future knowledge of renal disease is the 
increasing tendency to solve the problems connected with them 
by resorting to experiment. During the last ten years, the results 
of many researches, thus specifically directed, have been reported, 
and not only has our knowledge of the pathological anatomy and 
histology of renal disease been furthered, but also that concern- 
ing the function of individual parts of the kidney and the way 
these functions are disturbed in lesions of different kinds, have 
been increased in a most gratifying way. New light has been 
thrown upon the functions of the glomeruli on the one hand, and 
upon the tubules on the other, and we are rapidly getting a clearer 
insight into the nature of renal edema, of oliguria, of anuria, of 
polyuria, and of the relations of renal disease to arterial hyper- 
tension, to cardiac hypertrophy, and to uremia. 

I can scarcely do more than direct attention to the bare outline 
of the work that has been undertaken and accomplished. To 
those who are interested in following the subject further, I can 
heartily recommend the perusal of Dr. Richard M. Pearce’s 
Harvey Lecture on “Experimental Nephritis.”® in which the subject 
is presented in ,a particularly clear and illuminating manner, and 
where full references to the bibliography are to be found. To those 
who rejoice at the progress of medical research in America, it is 
especially satisfactory to find so many American names among 
the contributors on the experimental side: H. A. Christian, E. C. 
Dickson, H. Emerson, M. C. Hill, T. C. Janeway, Jr., G. Lyon, 
S.^ J. Meltzer, W. Ophuls, R. M. Pearce, J. H. Austin, A. B. 
Eisenbrey, T. Sollmann, W. B. MacNider, H. P. Sawyer, J. A. 
Sampson, etc. 

^ The attempts to produce pure tubular lesions by means of epithe- 
lial poisons (uranium nitrate, the chromates, corrosive sublimate) 


5 Archives of Internal Medicine, 1910, v, 133-167. 
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and pure glomerular lesions by means of vascular poisons (arsenic, 
cantliaridin, venom) have in animals been fairly successful. With 
diphtheria toxin, it is possible to produce an experimental renal 
disease in which both the glomeruli and the tubules are severely 
injured. The more recent studies indicate that uranium nitrate, 
though it injures the tubular epithelium predominantly, injures 
also, to a certain extent, the glomeruli. 

The investigators of experimental renal disease depended at 
first too much upon the results of histological study as a control. 
Since the application of functional as well as histological methods to 
the study, opinions regarding the exact effects of individual poisons 
upon the kidney are being modified. The observations of Takayasu, 
particularly, have revealed the fact that there may often be severe 
disturbances of function of a part of the kidney when there is little 
or no evidence of histological lesion there. 

Especially instructive on the functional side are the observations 
of Schlayer and his pupils, working in Romberg’s clinic, regarding 
the vascular reactions of the two main types of experimental renal 
disease, namely of glomerulonephritis and of tubular injury. This 
investigator and his associates have studied carefully the reac- 
tion of renal bloodvessels to various stimuli, after these different 
kinds of injury; they have investigated the relations of the partic- 
ular injuries to the general blood pressure on the one hand, and to 
diuresis on the other, studies which have been carefully controlled 
in this country by Pearce. 

More or less successful attempts are being made to ascertain 
the exact points in the normal kidney in which the various constit- 
uents of the urinary sercetion are put out (water, sodium cliloride, 
nitrogenous substances like urea, uric acid, etc.). Jt would appear 
that each individual substance which comes oxit in the urine is 
subject to its oion laxos of excretion, axid- that xve must be extremely 
careful not to traxisfer the findings regarding the excretion of one 
substance to the excretion of another, even though it may seem 
to be closely allied, chemically, to the former. This opens up a 
large field for experimental work; for each substance will have to 
be studied in its excretion-relations, under a whole series of experi- 
mental pathological conditions, as well as in various clinical states. 
There is a good deal of evidence, too, that in pathological states, 
functions ordinarily carried on by certain of the histological con- 
stituents, may when they are diseased, or destroyed, be taken up 
by other histological constituents, which ordinarily are not con- 
cerned with them. This “give and take” theory of renal function 
has been emphasized, especially by J. McCrae. 

The view held at present, that renal edema depends upon dimin- 
ished glomerular permeability on the one hand, and increased 
permeability of the cutaneous vessels, on the other, has already 
been referred to. 
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It marked a great step forward when P. F. Richter, in 1904, 
showed us how, experimentally, to produce, in animals, a nephritis 
accompanied by dropsy, thus reviving interest in the important 
but long overlooked observation of Chittenden and Alexander 
Lambert, in 1899, of the occurrence of ascites in uranium poison- 
ing, and of Woroschilsky, in 1890, of general edema and dropsy 
in the same poisoning. With the new experimental method easily 
available, the questions of the influence of water retention, of salt 
retention, of renal vascular injury, of cutaneous vascular injury, 
etc., could be vigorously taken up, and while opinions are not yet 
fully in accord regarding these various points, there is every reason 
to believe that investigations are on the right path, and that before 
long many of the debatable questions will be satisfactorily answered. 
It seems certain now that in edema there is injury not only to the 
kidneys, but also to the bloodvessels all over the body. In getting 
rid of edema, we have to consider both components. 

Not the least interesting, on the experimental side, are the re- 
searches dealing with the relation of arterial hypertension and 
cardiac hypertrophy to experimental renal disease. The well 
established clinical relations have received support, on the experi- 
mental side, through the observations, of Paessler and Heineke, 
bearing upon changes in the blood pressure after experimental 
reduction of kidney substance in the body, and through the careful 
studies of Carrel and Janeway in the same direetion. These ob- 
servations show, that when the amount of kidney substance is 
redueed beyond a certain limit, hypertension results. They do 
not, however, explain the exact mechanism by which the hyper- 
tension arises, and speculation is still rife as to the pathogenesis. 
The majority assume a toxic influence leading to the hypertension, 
though some accept the glomerular reflex theory of A. Loeb. 

While the loss of large numbers of glomeruli, or injury thereto, 
results in arterial hypertension, extensive epithelial injury (tubules) 
without glomerular lesions, seems to result sometimes in hypo- 
tension. Interesting in this connection are the observations of 
R. M. Pearce, who found that the depressor substances normally 
present in the urine disappear from it after experimental injury 
to the epithelium of the tubules.'* 

The study of the origin of uremic symptoms, in renal disease, 
is the part of the subject which has thus far been least advanced 
by experimental work. While in experimental animals it is some- 
times possible to produee gastro-intestinal disturbances mth asso- 
ciated respiratory and circulatory symptoms, ending in coma and 


* Great difficulty has been encountered in producing, experimentally, a chronic nephritis 
comparable to chronic nephritis in man. Thus far, the experiments of E. C. Dickson have been 
most successful in this direction. It is reasonable to assume that it will be easier to produce, 
experimentally, a chronic glomerulonephritis with secondary’' ^^contraction than the so-called 
primary contraction (arteriolar nephropathy). 
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death, as yet no satisfactory explanation of the origin of these 
symptoms has been given and experiment has contributed nothing 
that we did not already know from clinical observation. That 
this dark corner of renal pathology will later on be lighted up, as 
the result of experimental inquiry, there can be no reason to doubt. 

When progress is mal-dng so rapidly in many different directions 
in experimental renal pathology, great caution must be observed 
in transferring the results, uncritically, to human pathology. As 
to the conditions in human beings, the last word must be left to 
studies in the clinic. 

CONCEPTIONS OF RENAL DISEASES BASED ON THE CHEMISTRY 

OF THE COLLOIDS. 

Very recently, an attempt has been made to approach the 
problems of the nephropathies, both clinically and experimentally, 
from the starting point of colloid chemistry. The latter is a brand- 
new science. When the present generation of physicians was in 
training, the chemistry of the colloids was only maldng a beginning, 
but during the last fifteen years, advances in knowledge concern- 
ing the colloids have been made with such great rapidity, that 
text-books, presenting only an epitome of the subject, today, make 
large volumes.® 

In the future, a training in the medical sciences must include, 
besides a Icnowledge of the physico-chemical laws which govern 
the crystalloids, a thorough grounding in the principles and 
facts of colloid chemistry. For the world of biological phe- 
nomena is both crystalloidal and colloidal in nature, and colloidal 
chemistry has the task of doing for living organisms what physical 
chemistry has done and is doing for the crystalloid world. This 
is obvious when we recollect that the proteins of the body, as well 
as its lipoids, and its carbohydrates, maldng up the cells and the 
details of their histological structure, and even the blood plasma, 
are in a colloidal state. Colloidal states of substances are met 
with sometimes in a liquid form, when they are knovm as sols, 
sometimes in a solid form, when they are Icnown as gels. 

Substances in a colloidal state, at least in their typical examples, 
are “heterogeneous systems,” that is to say, they are spatial com- 
binations of coexisting phases (for example, solids with liquids, 
or liquids vdth liquids). These phases are so in contact with one 
another that the surface relations are extremely large, that is, 

i> P 680 I 1 (V.) , Introduction to the Chemistry of Colloids, English translation by H. H. Hodgson, 
1910; also, Zsigmondy’s Colloids and the Ultramicroscope, (Wiley) 1909; Pauli (W.), Physical 
Chemistry in the Serrdce of Medicine, translated by M. H. Fischer, New York, 1907; Bechhold 
(H.), Die Kolloide in Biologie und Medizin, Dresden, 1912; also Zsigmondy (R.) , Kolloidchomie, 
ein Lehrbuch, Leipzig, 1912; Ostwald (Wo.), Grundriss der Kolloidchemie, Dresden,- 1909; 
Preundlioh (H.), Capillarohemie und Physiologie, Leipzig, 1909; MUller (A.), Allgcmeino Chcmio 
der Kolloide, Leipzig, 1907, 
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there are an enormous number of scattered particles in a given 
volume of fluid. ' Moreover, the phases within the system are so 
distributed that the whole system gives the impression of being 
homogeneous. Such heterogeneous systems, with these two pecu- 
liarities (great surface development, and external appearance of 
homogeneity), are Imown as dispersoids. The one phase, consist- 
ing of separate particles scattered through the other phase which 
is a continuous substance, is called the dispersive phase, while the 
continuous substance itself, is called the mediuvi of. dispersion. 
The colloidal particles of a dispersive phase vary in size; some of 
them (the larger ones) are of a size corresponding to the lowest 
limit of microscopic visibility (0.1 micron), others, (the smaller 
ones), approach in size the lowest limits of ultra-microscopic 
visibility (0.001 micron), ultramicroscopic particles being those 
which are too small to be directly visible, but large enough to 
scatter, and polarize, a beam of light; the very smallest particles 
in a colloid state seem to approach in size the larger molecules of 
crystalloid substances — the transition-area between the colloid and 
the crystalloid world. When the dispersive phase consists of the 
larger particles, we have to deal with the so-called ‘dispersions 
proper” (including colloidal suspensions and colloidal emulsions), 
when it consists of smaller particles we have to deal with the so- 
called “colloidal solutions;” when a dispersive phase consists of 
particles smaller than 0.001 micron we have to deal no longer with 
colloid states, but with crystalloid solutions (molecular dispersoids 
and ionic dispersoids). In colloidal suspensions, the dispersive 
phase is solid, the medium fluid; in colloidal emulsions both phases 
are fluid. The same chemical substance may sometimes exist as a 
suspension-colloid, at others as an emulsion-colloid. 

Partly responsible for the peculiar behavior of substances in col- 
loidal state, are the tremendous surface energies which they develop 
and which have chemical, physical, and electrical importance. In 
tills surface-energy, the capacity-factor is the -size of the surface, 
the intensity-factor is the surface-tension. If one recalls the way 
the gases oxygen and hydrogen may be concentrated and chemi- 
cally united on the surface of finely divided platinum, platinum 
sponge (as contrasted with the minimal influence of an equal weight 
of solid platinum) , it will serve as an example of the effect of sur- 
face energy and its transformation through volume energy into 
chemical energy. Other interesting examples of absorption are 
seen in the capacity shown by certain colloids to take finely divided 
substances out of solution and to hold fast to them; such adsorption 
phenomena appear to be significant in connection with the behavior 
of lecithin, and of ferments, in the animal body. 

Substances in colloidal state (dispersions proper) differ from the 
molecular dispersoids or crystalloids (like solutions of NaCl, sugar, 
etc.) in that they do not diffuse on dialysis, because the dispersive 
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phase consists of particles too large to pass through the pores of 
parchment paper or animal membrane. They have less Brownian 
movement and very little velocity of diffusion, and so have only 
a very slight osmotic pressure, or none at all. The internal friction, 
or viscosity, varies in different colloidal states; inemulsoids, it may 
increase rapidly with concentration, or change in temperature so as 
to pass from a fluid to a jelly. 

All colloidal particles in the dispersive phase are electrically 
charged. Since the electrically charged particles mutually repel 
one another, the colloids remain in solution or suspension, and if 
the electrical charge be taken away, precipitation occurs. It is 
interesting that the electrical charges can be taken away by the 
addition of electrolytes. Further, on passing an electric current 
through a colloid, the charged particles, according as they are 
negatively or positively charged, will wander toward the anode 
or cathode (cataphoresis). 

Life depends upon the existence of substances in colloidal states 
in the body-cells. In physiological and pathological processes, 
colloidal states undergo many “changes of condition.” Thus sols 
are often converted into gels, (process of gelatinization). The 
process, in true gelatinization, is reversible; the gels can again be 
converted into sols and we may have to deal with alternating 
gelations and liquefactions. The process of gelatinization is 
closely allied to the phenomena of “swelling” or "imbibition,” 
that is, to the property possessed by many substances to take on 
a jelly-like form (or emulsoid state) when placed in contact with 
fluid. 

Now, the amount of water in every cell, the “turgescence of 
the cell,” and the extent to which the cell constituents may pass 
from a gel to a sol state, or from sol to gel, are determined by prop- 
erties peculiar to colloids. Thus protein substances have a specific 
avidity for water, varying with the conditions under which the 
colloid is placed. For example, both acids and alkalis change the 
avidity for water — increasing it; while salts may either increase, 
or decrease, the capacity to take up and hold water. It appears 
that bromides, nitrates, chlorates, and chlorides increase the 
capacity for swelling, the bromides most, the chlorides least; while 
acetates, citrates, tartrates, and sulphates decrease the capacity 
for swelling, the acetates least, the sulphates most. 

On account of this important relation of acids and alkalies to 
the swelling capacity, I desire to call attention to some most 
important studies made by L. J. Henderson, of Cambridge, Massa- 
chusetts. He has tried to detect how it is that the blood is neutral 
and retains its neutrality against much acid or alkali. Henderson’s 
studies seem to me to be of the greatest importance for the Avhole 
doctrine of equilibrium between bases and acids in the animal 
organism. 
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The body behaves as though it were very eager to preserve this 
equilibrium, and, in the preservation, it makes use of two sets of 
regulatory mechanisms, one internal and one external, which 
overcome the acidity which metabolic changes tend to produce. 

In the internal mechanism, the blood, the tissue cells, and the 
tissue juices are concerned. Here, there is a chemical regulation, 
through which neutrality is maintained, largely by means of the 
phosphates and carbonates (“Henderson’s factor”), partly by 
means of the proteins (acting as amphoteric electrolytes to neu- 
tralize either acids or bases, according to need, by dissociating in 
the one case as bases, in the other as acids.) 

In the external mechanism, the functions of various secretory 
glands are concerned; thus, (1) through the excretion of CO 2 by the 
lungs, (2) the excretion of acid sodium phosphate, of uric acid, and 
of CO 2 by the Iddneys, and (3) the excretion of acid in the sweat, the 
body possesses important means for getting rid of an excess of acid. 

Now, in pathological states the tissues of an organ, owing to the 
action of toxins, or to circulatory changes, may conceivably aecum- 
ulate acid in excess. 

In several publications Martin H. Fischer,® of Cincinnati, has 
boldly pushed forward a conception of nephritis based upon col- 
loid chemistry, on the one hand, and upon a disturbance of the 
equilibrium between acids and bases in the organism, on the other. 
He asserts that all the changes that characterize “nephritis” are 
due to a common cause; namely, to the abnormal production or 
accumulation of acid in the cells of the kidney. Resulting from 
this excessive acidity there is abnormal swelling of the tissue 
structures, which accounts, in his opinion, for the albuminuria, 
the cloudy swelling, the formation of casts, the quantitative 
changes in the urine, and the changes in the amounts of dissolved 
substances excreted. He supports his ideas by experimental work 
in animals and by clinical observations on human beings. 

Applying what has been said above regarding the action of 
neutral salts upon the swelling capacity, Fischer believes that he 
has experimentally counteracted the effects of abnormal acidity 
in the kidney by the action of neutral salts, thus restoring normal 
structure and function. For example, by injecting HCl, alone, 
into animals he could produce an acute nephritis, whereas the 
same amount of HCl, injected along vdth concentrated solution of 
sodium chloride, caused no nephritis. 

Fischer reports a number of clinical cases, some of them very 
severe vdth anuria and coma, and asserts that they made a rapid 
recovery by treatment vdth sodium carbonate and sodium chloride 
given per rectum. 

Fischer’s views have called forth rather severe criticism from a 


' See especially his volume on "Edema,” and another on “Nephritis,” 
VOL. 145, NO. 1 — JANUABY, 1913. 3 
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high source/ partly, it would seem, on account of the dogmatic 
way in which the views have been presented, and his neglect 
adequately to value studies of the nephropathies made by other 
methods. 

Personally, I am very much interested in Fischer’s conceptions, 
though perhaps more in the starting point of his experiments than 
in any goal thus far reached. I think he may be doing a very real 
service in emphasizing the importance of studies in physical and 
colloid chemistry for the further investigation of normal and path- 
ological renal phenomena, and I hope that experimenters trained 
in physical and colloid chemistry may cooperate actively with 
other investigators, trained in the methods of renal investigation 
hitherto used, to extend our knowledge of renal function and renal 
disease. 

I may say that some (as yet unpublished) studies of Dr. A. W. 
Sellards, who is in charge of the chemical division of the laboratory 
in the clinic in which I work, indicate that, in a certain proportion 
of nephropatliic patients, a very much larger amount of sodium 
bicarbonate has to be injected into the blood to make the urine 
alkaline than is required in normal individuals; but there are also 
many nephropatliic patients, he finds, who respond by an alkaline 
urine to quantities of sodium bicarbonate (introduced intraven- 
ously), no larger than those required to make thC’ urine alkaline 
in normal indi^dduals. 

It is interesting to note that von Hoesslin® found that the admin- 
istration of sodium bicarbonate in rather concentrated solution led 
to a decrease in the albuminuria, in cases of renal disease studied 
by liim; and it may be worth pointing out that Straub and Schlayer* 
have shovm that the carbon-dioxide tension of the blood may 
stand in relation to the amount of albumin exereted by the Iddneys, 
at least in certain forms of albuminuria. 


ON CERTAIN FUNCTIONAL TESTS APPLIED TO THE KIDNEYS. 

Through the researches of Albarran, Israel, Caspar and Richter 
and von Ivoranyi, various methods of testing the functional eflfi- 
ciency of one or both kidneys have been worked out. Some of 
these methods have been helpful, especially in the determination, 
in unilateral renal disease requiring nephrectomy, of the functional 
efficiency of the kidney on the other side, the urine being collected 
separately, by ureteral catherization. 

The phenolsulphonephthalein test, introduced by Rowntree and 
Geraghty,^® is the most important recent addition to our methods 

J Archives of Internal Aledicine, 1912. 

8 Deutsch. Arch. f. klin. Med., cv, 147. » Munch, ined. Wccb., 1912. 

Archives of Internal Medicine, 1912, ix. 
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for measuring the functional efficiency of one, or both of the kidneys. 
To insure free secretion, the patient is given from 200 to 400 c.c. 
of water, twenty or thirty minutes before making the test. The 
bladder is emptied by aseptic catheter, the exact time noted, and 
1 c.c. of the test solution (= 0.006 gram of the chemical) is injected 
intramuscularly, in the lumbar region. The urine, as it drops out 
of the catheter, is collected in a test-tube containing a drop of 
NaOH solution (25 per cent.), until a faint pinldsh tinge appears 
(time noted) . The catheter may then be withdrawn, and the patient 
voids at the end of one hour, and again at the end of two hours, 
each voiding being separately collected. The amount of phenol- 
sulphonephthalein in each is quantitatively determined bj'' means 
of a colorimeter, after taldng the specific gravity, rendering the 
specimen alkaline with NaOH, and diluting it to one liter with 
distilled water. With Rowntree and Geraghty’s modification of the 
Autonrieth-Konigsberger colorimeter, the percentage can be read 
off at once, by noting the position of the indicator on the scale. 

Normal individuals excrete from 50 per cent, to 65 per cent, 
(average 57.5 per cent.), in the first hour. Wlien renal efficiency is 
impaired, the output may be, quantitatively, greatly decreased, 
and the excretion is delayed. 

The test can be used, either to estimate the total excreting 
function, in bilateral renal disease, or for a comparison of' the 
efficiency of the right kidney with that of the left, in unilateral 
disease. In the medical and genito-urinary clinics at the Johns 
Hopkins Hospital, Drs. Rowntree and Geraghty have made many 
tests which establish the clinical value of the method. During 
the last year Dr. Helen Watson has applied the test, in the medical 
clinic, in over 100 cases, with confirmatorj!" results, and, at the 
suggestion of my colleague. Dr. Thayer, Drs. Rowntree and Fitz 
have carefully compared the findings after the phenolsulphoneph- 
thalein test, in a series of cases, with those after Schlayer’s tests, 
(KI, lactose, and NaCl). 

Schlayer and Takayasu, of Romberg’s clinic, are of the opinion, 
as a result of their experimental and clinical work, that NaCl and 
KI are excreted by the epithelium of the renal tubules, and that 
lactose and water are excreted by the glomeruli. In experimental 
nephropathies (1909), they found that destruction of the tubular 
epithelium resulted in impaired excretion of NaCl and of KI; the 
greater the injury, the worse was the excretion. In these cases, 
the renal bloodvessels, they assert, were uninjured, and water and 
lactose were excreted in much the same Avay as by the normal 
kidney. In the animals in which the renal vessels (glomeruli) 
were injured, the excretion of lactose was found, by them, to be 
delayed. 

They then applied these tests to human beings, not to determine 
the sufficiency or insufficiency of the kidneys (as regards their 
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eliminating power for the total needs of the body), but rather for 
the purpose of gaining an insight into the mode of worldng of dis- 
eased Iddneys, and to ascertain what changes in the functions of 
tubules, or vessels, have occurred in a given patient. 

In making the lactose test, 20 grams of milk sugar dissolved in 20 
c.c. of distilled water, the solution ha\dng been previously Pasteur- 
ized at 75 to 80° for four hours on each of three successive days, are 
injected into a vein at the bend of the elbow; the urine is collected 
at hourly, or half-hourly, intervals, and tested with Nylander’s 
solution until the reaction for sugar ceases to be positive. The 
excretion may be followed quantitatively if desired by polarim- 
etry. Normally, all the lactose is excreted in four or five hours. 
In many cases of renal, disease, the excretion is not completed in 
seven, nine, twelve, or more hours. The authors assert that, in stick 
cases of delayed lactose excretion, the renal hloodressels are diseased. 

In making the ■potassium iodide test, 0.5 gram is given by mouth, 
and the urine tested every two hours for ICI (Sandow’s method). 
Normally, excretion is complete in from 30 to 55 hours. In certain 
renal diseases, the excretion is prolonged beyond 60 hours, and the 
authors assert that, in such cases of delayed Kl-excretion, the renal 
tubules are diseased. 

To determine the ptresence or absence of an hyposthenuria, and, 
if present, its type (tubular or vascular), the intake and output 
of water and of sodium chloride are carefully followed, in the func- 
tional testing of Schlayer and Takayasu. They believe that their 
methods sufiice, clinically, to differentiate nephropathies with pre- 
dominantly tubular lesions from those with predominantly vascular 
lesions. Thus each nephropathic case is, according to them, to be 
studied in two directions: (1) as to how KI is excreted (tubular 
function) and how lactose is excreted (vascular function), and 
(2) as to how H 2 O and NaCl are excreted; if an hyposthenuria 
be found to exist, one ascertains whether the specific gravity of 
the hj'posthenuric urine is very low (tubular nephropathy), or 
relatively high (vascular nephropathy), and also if the capacity 
to eliminate an increased intake of NaCl is lost (tubular disease), 
or still retained (vascular disease). 

The application of these methods is not quite so simple as it 
sounds, or, rather, considerable caution has to be exercised in 
interpreting results, owing to certain extrarenal factors which must 
always be kept in mind. The studies made by Rowntree and his 
associates indicate that the phenolsulphonephthalein test is a much 
more reliable indicator of tubular function than the KI test. 
Sclilayer’s lactose test may prove to be of very great value. 

These studies are all in the right direction, and there is every 
prospect that functional testing of the kidneys vfill steadily grow 
in clinical importance. 
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SOME THERAPEUTIC PRINCIPLES BASED ON OUR PRESENT KNOWL- 
EDGE OF RENAL DISEASE. 

Here, first of all, let me speak of prophylaxis. In the nephro- 
pathies, perhaps, more than in diseases of other parts of the body, 
it is easier to ward off a malady than, once it is established, to cure 
it, What I have said regarding the etiology of the nephropathies 
gives the clue to the prophylactic measures at our disposal. 

To prevent the ascending (urinogenous) nephropathies we try 
to prevent (1) all obstructions to urinary outflow, and (2) all 
infections of the urinary passages. When an infection of the lower 
urinary passages exists, we may try to prevent an ascent (1) by 
proper treatment of the primary infection, and (2) by copious 
water-drinking, and the • use of hexamethylenamin. In women, 
some of the infections of the bladder and of the pelvis of the kidney 
with bacillus coli communis may be due to chronic constipation. 

To prevent the descending (hematogenous) nephropathies, we 
have to learn how toxemias and bacteriemias may be avoided. 

Thus, the prophylactic measures to be taken against the toxic 
tubular nephropathies (sublimate-lddney, chromate-kidney, phos- 
phorus-kidney, etc.) are obvious. How to prevent the pregnancy- 
nephropathy in the people who are prone to it, we do not yet Imow, 
but the knowledge that it is due to absorption from the cavity of 
the uterus, and that emptying the uterus, in the majority of cases, 
cures it, stands us in good stead. And since the toxic glomerular 
nephropathies — the true glomerular nephritides — are often due to 
streptococcus toxines, the possibility of the complication should 
be thought of in every case of streptococcus infection. It arises 
most often after streptoccocus sore throat. Here the general 
practitioner can do much in the way of prevention. Every individ- 
ual who suffers from sore throat, tonsillitis, or a “had cold” with fever, 
should be put to hed, and be kept warm there, until the infection is 
overcome. Not only would much renal disease be thus avoided, 
but also many serious diseases of the heart and of the joints. If 
infections of the tonsils keep recurring, the risk to the Iddneys, 
endocardium, and joints is very great; in many cases, it may be 
wise completely to excise the infected tonsils. Other foci of chronic 
infection should be watched for, and, if found, removed (sinusitis; 
P3''orrhea alveolarisj abscesses of the roots of teeth, otitis media; 
chronic appendicitis; chronic cholecystitis; chronic prostatitis; 
chronic salpingitis, etc.). 

After scarlet fever, patients should be kept in bed for at least 
four weeks after the onset of the disease, and from the middle of 
the second week on, the body should be kept warm, and only 
warm baths should be given, the patient’s diet consisting of milk 
and cereals. 
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The focal nepliropatliies, due to bacteriemias, could doubtless 
often be avoided by preventing, or properly treating, the primary 
infection preceding a bacteriemia. But we have far to go before 
we shall learn how to do this in all cases. 

Most important at present, perliaps, are our attempts to prevent 
what I have designated as the arteriolar nephropathy, or genuine 
contracted Iddnej'^ due to atherosclerosis of the small arterioles. 
Prophylaxis here should be directed toward the conditions (toxic) 
wliich give rise to the premature atherosclerosis of the arterioles 
of the organs. Particularly in families in which there is a history 
of the disease in one, or several, of its members, precautions should 
be taken earljL Over-indulgence in food, especially protein food, 
in alcohol, in tobacco, and in the pleasures of sex and work may be 
warned against; if arterial In^ertension have alreadj’^ appeared, 
a strict regime should be instituted and maintained. 

In the treatment of renal diseases, the dictum of Traube still 
holds good: “Protect the kidneys and control the heart.” In 
addition to the principle of protection, we can also, at certain 
stages, successfully apply the principle of exertion to the renal 
function. 

In the protective therapy, we avoid, as far as possible, all further 
injury to the kidney by intoxication (lead, gout, alcohol, etc.), 
or infections (chronic tonsillitis, anginas, etc.), and we can lessen, 
also, the amount of work thrown on the kidney, in normal meta- 
bolism, (1) by choosing a suitable diet (limitation of proteins to 100 
to 125 grams meat, or its equivalent, of water, to 2 liters, of sodium 
chloride to 8 to 10 grams and irritating condiments; (2) to a slight 
extent, by increasing the eliminatory functions of other organs 
(sldn, intestines, lungs) ; and (3) by lessening the amount of physical 
or mental work done each day and advising periods of rest, lying 
down, in the middle of the day. In cases in which the renal disease 
is compensated, such protective measures are all that is necessarjL 

To get patients well started on a suitable dietetic regime, the 
foods should at first be carefully Aveighed or measured. For this 
purpose. Dr. C. W. hlcElfresh, of Baltimore, has found it very 
helpful to enlist the aid of nurses especially trained in dietetics. 

In every case of renal disease, the condition of the heart should 
be carefully watched. Indeed, chronic passive congestion of the 
kidneys, due to cardiac insufficiency, may, of itself, cause marked 
albuminuria and cylindruria. The albumin, as well as the casts, 
may disappear from the urine when cardiac compensation is 
reestablished. And when the kidneys, themselves, are diseased, 
the urinary symptoms may be markedly exaggerated if the heart 
begin to fail. “Every renal patient is also a cardiac patient;” 
in treatment, this should always be kept in mind. 

The treatment of cardiac insufficiency, I shall not go into at this 
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time, as I have already dealt mth that topic in a former paperd^ 
When the renal disease is not compensated, the kidneys having 
become insufficient, the rest of the bodj'' begins to show certain 
ill effects, of which the two most important are (1) edema and (2) 
uremia. In such cases we must make our proteetive regime still 
more rigorous, often keeping the patient in bed at complete rest 
for a time; in addition, we may find it necessary to stimulate renal 
exeretion by diuretics which improve the blood flow through the 
kidney and excite the renal epithelial cells to inereased work. 

In combating edema in renal disease, we use diuretics, a salt- 
poor diet, mild purgatives, and when necessary heart tonics. Di- 
uretin, and the still more powerful theocin, are both excellent stim- 
ulants to the renal epithelium, while digitalis preparations improve 
the circulation in the kidney. In giving diuretin, a dosage of 0.5 
gram at 2 p.m. and the same amount at 5 p.m. every other day for a 
few days may suffice; if not, as much as 4 grams may be given in one 
day. In giving theocin, 0.1 to 0.2 gram at 10 a.m. and at 4 p.m., 
every other day for a few days may suffice; if not, as much as 0.8 
to 1.0 gram may be given in twenty-four hours. The renal cells 
may cease to respond; if so, the medication should be stopped, to 
be tried again a few days later. 

hlild purgation is usually sufficient. Violent purgation is often 
harmful, exhausting the strength of the patient. 

The influence of a salt-free (or salt-poor) diet, in reducing renal 
edema, is sometimes remarkable, especially in acute cases; but a 
salt-free diet should never be kept up for a long time, or it will do 
more harm than good. The intake of NaCl may be reduced to 2 or 
3 grams per day; in many instances, a reduction to 5 grams per day 
may suffice. The patient is told to add no salt to his food, and he 
may use salt-free bread and unsalted butter, together with one 
liter or one and a half liters of milk.^^ Sugar, rice, potatoes, stewed 
fruit, fresh green vegetables, salad, chocolate, coffee, tea, and cereals, 
if no •salt be used in their preparation, are practically salt-free 
foods. Meat- and eggs are also salt-free, but should not be used 
to any great extent, in such cases, on account of their Ifigli protein 
content. In the French clinic of Widal, a salt-poor diet consisting 
of 200 grams of salt-free bread, 200 grams meat, 250 grams vege- 
table, 50 grams unsalted butter, and 40 grams sugar is employed. 
Such a diet contains 1500 calories, and is sufficient for a patient 
lying in bed. It represents about 60 grams of protein — a low 
value. I have seen patients, on a similar diet, lose 20 to 30 pounds 
in a week, from reduction of the edema. The strict salt-free (or 
salt-poor) diet should not be continued longer than a week at a 


” On the Treatment of Some of the Forms of Cardiac Failure, Virginia Medical Semi-Monthly, 
1911, 457 to 480. 

^ hlilk is not salt-free; it contains l.G grams of sodium chloride per liter. 



68 barker: the cojimoner fortms of renal disease 

time, preferably not over three or four days; then a little more salt 
(1 to 3 grams) may be permitted, but as far as possible the individual 
tolerance should be determined, and the patient kept within it. 
When the patients have a high tolerance for NaCl, there is no 
good in restricting the salt intake to very small amounts. 

In the treatment of uremic symptoms, similar principles are fol- 
lowed, namely, vicarious elimination bj’^ mild purgation and diuresis, 
cardiac tonics, protective diet. When uremia is threatened, it 
may be well to limit the food, for a short time, to milk sugar, 
dissolved in water, and fruit juices; later m'ilk may be added. In 
some cases of uremia, venesection may be life saving; when con- 
vulsions recur frequently, lumbar puncture may be tried. In 
uremic asthma, a small dose of morphine may be necessary. If 
there be insomnia, or marked nervousness, we may give 0.1 gram 
of veronal at 2 p.m., at 5 P.m., and at 8 p.jU., for a time. 

In the management of contracted Iddney, we attempt to prevent 
further action of the cause (atherosclerosis; streptococcus intoxica- 
tions). To combat a developing atherosclerosis, the whole mode 
of life has to be systematically ordered. A lacto-vegetarian regime 
is instituted, and several small meals per day substituted for 
three large ones. Constipation, if present, is overcome, as is also 
abnormal intestinal fermentation (administration of Bacillus bul- 
garicus). The blood pressure should be watched, but it must be 
borne in mind that the hypertension is a compensatory process, 
rarely to be combated directly by the high frequency current or 
by vasodilating drugs (nitroglycerin; sodium nitrite; vasotonin), but, 
as far as possible, by a prevention of the intoxication which causes 
it, that is to say, by dietetic and general hygienic measures. Above 
all, the strength of the heart must be maintained, for unless he 
die from an apoplexjq the patient suffering from contracted Iddney, 
sooner or later, suffers from cardiac insufficiency. When this begins 
to appear (dyspnea; cardiac edema), or if uremia be threatened, 
complete rest and digitalis therapy are indicated; diuresis may be 
favored by diuretin or theocin, the bowels kept open by mild laxa- 
tives, and the sldn active by warm packs. Violent sweating is to 
be avoided. 

In contracted Iddney, the patients usually pass large quantities 
of urine. Sudden reduction of the amount is usually a bad sign; 
it may indicate either a failing heart, or an acute nephropathy, 
superimposed upon the contracted kidney. 

If his life be well regulated, a patient duft’ering from contraction 
of the kidneys may go along for many years, even for decades, 
in comparative comfort, especially if he choose a good climate to 
live in and avoid infections and billing of the sldn. 
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THE INFLUENCE OF EXERCISE ON THE HEART.^ 

By R. Tait McKenzie, B.A,, M.D., 

PROFESSOR OF PHYSICAt* EDUCATION IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


The hour has arrived for a complete reconsideration of the 
whole question of exercise in relation to the heart. 

The invention of new instruments of precision has’ been followed 
by the compiling of statistics obtained from observations on the 
blood pressure, pulse rate, and heart sounds, in normal young 
people at rest and under exercise; and the frequency of enlarge- 
ments, variations, and irregularities has been demonstrated, tran- 
sient or functional in character for the most part, but which 
might with propriety be termed variations within the normal 
rather than evidences of a pathological state. 

Much medical opinion has of necessity been founded on the evi- 
dence of single or occasional cases, or even on that last refuge of the 
indefinite, 'V^ars of experience,” which with so many men takes 
the place of accurate observation, and in consequence children have 
been classed as diseased or defective and ruthlessly forbidden the 
exercise and play essential to their physical welfare both present 
and future. James Mackenzie vdsely says, “I have seen numbers 
of these going through elaborate methods whom I would have sent 
out to the play fields.” 

The mere presence of a heart murmur has been considered so 
serious and disabling in character that the necessary activity of 
many young people has been harmfully curtailed. Its importance 
in the field of cardiac symptoms has been grossly exaggerated and 
too often the more grave and significant signs of heart weakness 
have been put too far into the background. 

As the result of a conversation with Professor Wenckebach, for- 
merly of Groningen now of Strassburg, in wliich he deplored the 
lack of accurate information as to the frequency of heart murmurs 
in different postures of the body and under conditions of rest and 
exercise in the normal youth, the following observations were 
taken at the University of Pennsylvania on the incoming class 
of students whose ages lay between seventeen and twenty-five 
years: 

In eommon with all well-regulated schools and colleges in America, 
this university requires a thorough medical examination from all its 
students on entrance before beginning the course in physical educa- 
tion, which is an integral part of their college work. Out of the 
thousand and more who came up for this examination in October 


» Read before the section on Physiology of Exercise, Xr\' International Congress of Hygiene 
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only those were chosen who presented no apparent defect during 
the regular medical test. These selected men were given a more 
careful and thorough heart examination, and when any doubt was 
felt about the presence of a murmur, two and sometimes three 
observers made separate examinations. 

The selected student took fifty steps of stationary running, 
raising the knees liigh at each step so that the heart was brought 
to a state of great activity. He then lay down on a couch, then 
sat on a chair, and finally stood up, the stethoscope being applied 
in each position. For conducting the work and tabulating the 
results, I am glad to acknowledge with thanlvs the invaluable 
assistance of Dr. Ira Ayer. The report includes murmurs only. 
There were a few cases of arrhythmia or accented aortic or pul- 
monary second sound vdthout murmur, but these have not been 
included; nor has note been made of any general conditions like 
anemia. Such cases were few and the reporter washed to confine 
himself wdthin the limits of his subject, namely, the frequency 
with which murmurs develop upon light exercise in individuals in 
whom no heart lesion is known to exist. 

Murmurs that were doubtful have been included, and a few very 
faint ones that were evanscent w'ere placed in that category. 
They have been classified according to location under six heads, 
as follows: (1) apex, (2) apex and base, (3) fourth space just left 
of sternum, (4) pulmonic, (5) aortic, (6) aortic and pulmonic. They 
have been classified according to intensity into very faint, faint, 
moderate, and loud. The quality w^as in almost every case soft 
and blowing and puffing, although in a few^ cases the tone w'as 
slightly harsh. 

Murmurs w'ere found in 74 out of the 266 men examined (27.8 
per cent.), of these 35 w^ere of the pure pulmonic systolic type, 
and if we include those in w'hich it occurs in combination with 
others it was present in 64 cases, only 10 men out of 74 failing 
to show it. 

Murmurs were much more frequent in the recumbent position. 
When they were audible in all three postures they were accentuated 
when the patient lay down and as the pulse became slower and 
stronger. Tliis is not to be accounted for by the rotation in wdiich 
the examinations were made because the order was changed and 
reexaminations W’^ere frequently made to confirm their result. The 
following is the table of results: 
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Table op Meemtjks Found in Appakentlt Normal Health after 
Exercise — Fifty Steps, Stationary, Running, 

E = evanescent. B = observed before exercise. V = variable. U = unclassified in strength. 



V. Ft. 

Ft. 

Mod. 

Loud. 

Before. 

Unclas- 

sified. 

Total. 

Apex 

Lying . . . 

standing 

Sitting . 

L. S, S. . . . 


l.E. 

1 

1. B. 

1 

l.B. 

2 

7 

Apex 

and 

base 

Lying . . . 

Standing 

Sitting . 

L. S. S. . . . 


1 

1, E. 

1 

1 

1, B. 

3 


8 

Fourth 
space 
left of 
sternum 

Lying 2 

Standing . . | 

Sitting . 

[l. s. s. . . . ; I 

31. E. 

2 

3 



1 

1 

2 

1. V. 

1. E. 

18 

Pulmonic 

Lying . . . 

Standing 

Sitting . 

L. S. S. . . . 

1 

2, E. 

1 

41. E. 

5 

31, E. 

3 

.... 

2 

2 

1, E. 

9 

35 

Aortic 

Lying . . . 

Standing 

Sitting . . . 

[L. S. S. . . . 

.... 


1 


1 


2 

Aortic 

and 

pulmonic 

Lying . . . i .... 

Standing . . | 

Sitting . 

L. S. S. . . .1 .... 

1 


1 

.... 

1 

1 


3 


No marked difference could be found between men who had 
led an active athletic life and those whose occupation had been 
sedentary, although murmurs seemed rather to haunt those of 
inactive habits rather than the more vigorous and athletic. The 
presence of murmurs in nearly 28 per cent, of normal young men 
even on slight exertion should, however, lead to caution in giving 
an unfavorable prognosis when they are found immediately follow- 
ing severe strain or fatigue. 

The appearance and disappearance of murmurs by change of 
posture alone is significant of their unreliability to determine the 
presence of a real heart lesion Avhen other symptoms are absent. 

I have purposely given this investigation in detail because it 
shows clearly one frequent variation within the normal, and illus- 
trates the fallacy of diagnosticating heart damage from the presence 
of a murmur only. 

Athletic exercise may be divided for our purpose into movements 
in which a maximum effort or short series of efforts predominate, 
such as shot-putting, weight-lifting, heavy gymnastics, and sprint- 
ing; and movements of endurance in which the single effort is slight 
but the series prolonged to exhaustion, like walldng, cross-country 
running, cycling. 

Exercises of effort produce a sudden and rapid rise in blood 
pressure to 200 mm. and more, which rapidly falls when the effort 
is over, the pulse returning quickly to its normal rate. The resili- 
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ency of the heart and arterial system is tested by such exercises, 
and they should be avoided by those of advancing years. 

Exercises of endurance show a slower rise in pulse rate, and the 
blood pressure never rises to a great height; but even after the 
pulse has returned to its normal rate the pressure remains high, 
returning slowly to the normal. Exliausting tests of endurance, such 
as take place in long races, are in consequence not adapted to the 
best development of young and growing children, because of the 
long-continued period of liigh blood pressure which they entail. 
Sudden rise and fall found in exercises of effort have but a minor 
effect on the elastic vessels of youth. 

These two forms of exercise are combined to a high degree in 
boat-racing. In a four-mile race a series of maximum efforts is 
continued for twenty minutes; the pulse increases its speed, and 
the blood pressure rises. The first feeling of exhilaration is 
replaced by discomfort, followed rapidly by a sense of constric- 
tion and pain in the chest and head, anxiety, breathlessness, 
mental confusion, and in extreme cases by fainting. The oarsman 
fights desperately for breath, the heart dilates widely as a matter 
of economy, because every muscle can work better when slightly 
stretched. This dilatation remains until the equilibrium is 
reestablished in the circulation and respiration. 

Murmurs always appear and slowly fade away; after the most 
severe strain one can seldom find any measurable injury in a 
week’s time in a heart originally sound if the athlete has not 
passed thirty; occasionally, however, they persist longer. 

It is in those unprepared for violent exercise, and especially 
when approaching middle life, that the danger of heart-strain is 
most imminent. 

An ex-football player out of condition suddenly tries to repeat 
the exploits of his former days; sometimes with alarming results. 
One, a physician, after such an attempt, writes me as follows: 
“As we finished I became conscious of a sensation of extreme 
vertigo in addition to the breathlessness which I had hitherto 
tried to disregard, and sat down just in time it seemed to prevent 
falhng. The chest appeared full to the bursting point, breathing 
entirely inadequate, and respiration very rapid. I remember feeling 
my pulse at the onset of the vertigo and finding it almost indis- 
tinguishable. The heart beats soon became strong and almost 
painful in their intensity, but breathing remained difficult for 
perhaps half an hour. I sat still for that length of time before 
I felt equal to walking to the dressing-room, and even then my 
legs were weak and unsteady. I had marked nausea, but did 
not vomit. There was a little bloody tinge to the scanty sputa, 
and several people remarked my pallor. I was uncomfortable and 
shaky all that evening, but after a night’s rest I felt as well as 
ever, and have so continued.” 
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This is undoubtedly an acute dilatation of a heart on which 
strain has been put in the unfounded expectation that the resiliency 
of twenty will be found fifteen years later. 

Sometimes an elderly man fresh from his office goes mountain- 
climbing, and at the end of a hard climb finds himself in such 
distress as has just been described — a distress which does not dis- 
appear when he rests. His heart is found badly dilated and 
recovery is slow, if it ever takes place completely. Only too 
often the dilatation remains or recurs on the slightest exertion, 
and he remains a partial or complete invalid for the rest of his 
life. Cases are on record of rupture of valves in men aged over 
forty years, but I have found no record of such a case in the young. 

If kept within the limits of overstrain and exhaustion systematic 
graduated exercise is perhaps the best method of building up the 
heart in size and strength, and even in most damaged hearts there 
is no better way of keeping up the tone and efficiency than by 
movements kept within the limit of fatigue. Stokes pointed this 
out in Dublin, Oertel in Mnnich, and it has been confirmed by 
many others. Controversy has raged fiercely, however, over 
the remote effects of the more active and violent exercises and 
sports, and too often opinion, prejudice for or against, or vague 
impression has taken the place of the observation of facts. 

The only statistics on which reliance can be placed show the 
following results: 

E. H. Morgan in his report on 294 old oarsmen found an increase 
of two years in their expectation of life over the selected lives of 
Farr’s English Life Tables. 

George L. Meylan in his report on 152 Harvard oarsmen found 
an increase of 1.6 years, but his results were interfered with by 
8 deaths in battle during the Civil War. Allowing them their 
allotted span, the expectation would show an increase of 5.39 over 
the selected lives of actuarial tables. 

W. G. Anderson found that the graduates of Yale who had won 
their “Y” on athletic teams showed a mortality considerably less 
than that of all other graduates. 

Dr. Armstrong, of Wellington College, in 198 cross-country and 
steeplechase runners finds of the 13 deaths from 1870 to 1904 
that none died from heart conditions. 

Hammett in his exhaustive compilation of distance runners 
found similar results. 

Blake and Larabee, in speaking of Marathon runners, after that 
most exhausting of all athletic tests, write: “So far as observed no 
permanent injury of any kind has resulted from participation in 
these races.” 

Baruch and Savage, in their most exhaustive and painstaking 
observation on Marathon runners, come to much the same con- 
clusion, although with more reservation. 
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It may be taken as demonstrated, then, that even severe 
athletic competition does not, as a rule, apprecial)ly damage 
the circulatory apparatus, and its role in hastening the onset of 
arteriosclerosis is still difficult to determine. Certainly it is not to 
athletics, but to the much more strenuous occupations continued 
throughout long hours and under unsanitary conditions, as coal- 
mining and iron-worldng, that one must look for information on 
this subject. 

The exhaustion of continual overstrain in the young and growing 
would of necessity be unfavorable to the child’s best interest, but 
even in them the recovery is so rapid and complete that one is 
astonished at its thoroughness. 

The body is constructed for a life of physical activity and the 
heart needs constant and varied movement for its proper develop- 
ment. Anything which curtails or prevents this natural means of 
growth must result in preventing the individual from reaching his 
highest possibilities. 


OBSERVATIONS ON A CASE OP MEDIASTINOPERICARDITIS 
TREATED BY CARDIOLYSIS (BRAUER). 

By Arthur D. Dunn, M.D., 

PROFESSOR OP MEDICINE IN THE JOHN A. CREICnTON MEDICAD COLLEGE, OMAHA, 

AND 

John E. Summers, M.D., 

OMAHA, NEBRASKA. 


History: J. F., aged twenty-nine years, consulted one of us 
February 5, 1912. He is single and is a florist by occupation. 
Formerly he was a steady drinker but during the last two years he 
has drunk almost none. It is to be noted that the only illness 
he has suffered (hiring his entire life was diphtheria folloioed by 
“paralysis” at eleven. The family history is negative. 

The present illness began gradually three years ago with “bloat- 
ing,” with tiring easily, and with shortness of breath on exertion. 
His condition grew rapidly worse and almost from the beginning 
he has been entirely incapacitated. He says he cannot lie down 
mthout several pillows and he spends his nights largely in a chair; 
he cannot move about without choking and coughing; he is able 
to eat but little and his abdomen is bloated so that he cannot 
button his trousers; his bowels will not move without medicine; 
his urine is scanty and highly colored; he has had much yellowish 
sputum in which there has occasionally been considerable amounts 
of blood. 

, .Status Preesens: The patient is a well-developed young man. 
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Dyspnea and orthopnea are marked. His face is a dusky red, 
the veins of his neck and face are turgid and a marked venous 
diastolic collapse is present. In the precordium a violent pulsation 
is to be seen which consists of a distinct rather slow systolic 
retraction with a rapid vibratory diastolic thrust. There is a 
systolic retraction of the left costal arch. Broadbent’s sign is 
present. The respiration is rapid and upper thoracic in type. 
A marked diastolic shock can be palpated. The apex lies in 
the sixth interspace in the anterior axillary line. Cardiac dul- 
ness extends 3 cm. to the right of the sternum, and to the left 
as far as the anterior axillary line in the sixth interspace. The 
area of heart dulness does not change with change of position. 
Auscultation reveals a loud systolic murmur heard over the entire 
precordium; this murmur is best heard at the apex. All of the 
sounds are blurred, the heart action is rapid (120 per minute) and 
irregular. A second diastolic heart sound can be heard over the 
entire right ventricle. 

There is an obliteration of the left lower pleural cavity. The 
lower border of the left lung in the precordium does not move 
with respiration. The right cavity contains a moderate amount 
of fluid. 

The abdomen is much distended. The liver extends a hand’s 
breadth below the costal arch in the nipple line; it is tender and 
pulsates. Ascites is present. The scrotum, thighs, legs, and feet 
are moderately edematous. 

The urine is highly colored and sharply acid, the sp. gr. is 1030. 
Albumin and the aldehyde reaction are present; sugar is absent. 
Hyaline and granular casts and red blood cells are numerous. 

The patient was placed in the hospital, where in the course of 
three weeks, compensation was restored; the heart action became 
regular, the murmur entirely disappeared, and the heart sounds 
became clear. The patient’s temperature was normal during the 
entire time. 

Ten days later (March 13, 1912) cardiolysis was performed by 
Dr. J. E. Summers. The purpose of the operation was not only 
to untether the heart by doing away with the costopericardial 
adhesions, but also to give the enlarged organ room for freer play. 

A U-shaped incision, commencing four inches from the sternum, 
was made, with its base directed toward the left shoulder, the 
upper limb sldrting the lower border of the second rib as far as 
the sternum, thence the curved portion overlapping the left border 
of the sternum to the cartilage of the sixth rib, the lower limb 
continuing downward, outward, and then upward to the anterior 
axillary line (Fig. 1). A musculacutaneous flap down to the ribs 
was raised, and the third, fourth, fifth, and sixth ribs and their 
cartilages covered by their periosteum and perichondrium were 
resected flush vdth the sternum. This exposed the pericardium 
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and left pleura in an area measuring from above down, five inches: 
from within, out, four and one-half inches. 

The pericardium was found adherent to the chest wall and the 
pleura somewhat thickened and adherent. It was not necessary 
to ligate the internal mammary artery, as the costal cartilages 
were first divided externally to the course of this vessel and then 
the inner stumps were removed. The wound was closed with a 
cigarette drain in its lower inner angle, which was taken out at the 
end of twenty-four hours. The operation was followed by a mild 
bronchopneumonia, from which the patient’s compensation was 
little disturbed. In other respects convalescence was uneventful. 



Fig. 1. — Photograph taken three months after operation, showing incision. The blurring at 
the apex indicates the freedom of the movement of the heart. (Time exposure.) 

The following interesting etiological and pathogenic feature was 
to be noted in our case. The onset was insidious, and except for 
diphtheria, when aged eleven years, there had been no definite 
infection or illness to which the condition could be attributed. 
The beginning of symptoms in early manhood, at that period in 
which the chest wall “ stiffens,” argued that the adherent pericar- 
ditis had come down from cMdhood. As costochondral ossifica- 
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tion advanced during adolescence, there was an ever-increasing 
demand for power to mobilize the preeordium. The obliteration 
of the left pleural cavity was significant of a snychronous pleurisy. 
A ehronic adhesive pleurisy, as is well loiown, beeomes a factor of 
no little importance in a circulatory problem, in whieh the work 
to be done approximates the power available. The effect is on the 
right ventricle, which is always most at a mechanical disadvantage 
in mediastinopericarditis. The clinical picture pointed chiefly, to 
interference with the action of the right ventricle, and it was clear 
that in such a condition much was to be expected from cardiolysis. 

At Br auer ’ s^ instigation the first operation for adhesive mediastino- 
periearditis was performed by Peterson in 1902. Brauer termde 
the operation cardiolysis, because it loosened the heart from its 
harness. Since then the operation has been performed some 
thirty times, with results which depended to a large extent upon 
the judgment with which the cases were selected. P. Lecene,- from 
his analysis of 20 cases, states: “The operative mortality of this 
intervention has been nothing to date. And truly one should not 
be surprised at this, since on the whole it is only a question of a 
small operation of general surgery. The anesthesia alone could 
be dangerous; it is sufficient to watch the anesthetic carefully 
and reduce it to the minimum.” This Gallic surgical optimism is 
not to be taken too seriously. The dangers of the procedure should 
not be minimized. Operative mortality should be held to include 
■ cardiac deaths occurring in the first days following operation; 
more deaths have probably occurred than have been recorded. 

Brauer postulated that for the success of the operation the fol- 
lowing conditions must be present: diastolic shock, systolic retraction 
at the apex, and the ability of the heart viuscle to compensate. If 
from myofibrosis, mycardial degeneration, or from valvular dis- 
ease the heart is unable to compensate, the operation will be futile. 
Today we must consider also as generally contraindicated those 
cases in which the pericarditis is part of a tuberculousis; all such 
cases in which operative interference has been tried have been 
benefited little. If the pericarditis is part of a general polyserositis, 
the results will be bad. Schlayer^ justly maintains that the results 
of cardiolysis do not depend alone on the condition of the heart. 
Attention must be given to the serous membranes. In 10 out 
of 12 cases of his series one and frequently both pleurae were 
involved. He believes that the pleurae in mediastinoperiearditis 
show an extraordinary tendeney toward inflammatory processes, 
and that the proeesses are by no means transitory, but make for 
recurrence in the majority of cases. The ascites present must not 
be considered to be secondary in all cases to cardiac impairment. 


• Miinoh. med. Woch., 1902, slix, 9S2; Arch. f. klin. Chir., 1903, Ixxi, 258. 

• Arch, des Maladies du coour, de Vaiaseaux et du Sang. 

• Ueber adhasivo Pericard-obliteration u. Kardiolyse, Munch, med. Wocli., 1910, l\-ii, 729. 
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If tlie ascites disappears, Avitli the restoration of compensation, it 
is probably of cardiac origin; if it does not, it is dependent on a 
co-existent inflammatory condition of the peritoneum. Scblayer 
considers two types of mediastinoperi carditis: the cardiac and 
the polyserositic. Anatomically, and to a lesser extent clinically 
pericarditis may be divided into the following types: diaphrag- 
matic, pleural, chondrocostal, and mediastinopericarditic. The 
cases may be said almost never to be of a pure type. The existence 
of the chondrocostal tjq^e is necessary if we are to expect anything 
from operative interference. The heart is hitched fore and aft 
to the chest wall and to the vertebral column by involvement 
of the pleura, pericardium, and posterior mediastinum. It is at 
this double pull that our therapy is directed. An additional indi- 
cation for rib removal in cardiac disease has been advanced by 
Alexander Morrison."* In a patient with cof bovinum from mitral 
and aortic disease who suffered from frequent and severe “ anginoid” 
pains that resisted treatment, he removed 4^ inches and 5| inches 
of the fifth and sixth ribs respectively. The result was subjectively 
and objectively gratifying, so that the patient was able to earn 
his li\dng, winch he had previously been unable to do. He was 
reported much improved one and one-half years after the operation. 
Morrison’s reasoning was as follows: Experiments show that direct 
muscle stimulation of the eviscerated heart induces contraction. 
(One of us has been able to induce contraction in the exposed heart 
of a five-months-old fetus, four hours after birth, by lightly tapping 
the right ventricle with a thumb forceps.) The constant thumping 
of the heart against the stiff and confining chest wall gives rise 
to a cardiac erythism. Morrison believes that one of the causes 
of pain and increased irritability in greatly hypertrophied hearts 
is this impact of the forcefully beating heart on the chest wall. 
The substitution of a soft tissue covering for the heart instead of a 
bony wall admits of free action of the hypertrophied heart without 
the constant hammering of the chest wall. The free play afforded 
the greatly hypertrophied and dilated heart by the operation was 
noticeable in our case. The correctness of IMorrison’s reasoning 
must be determined by extensive clinical application of this 
theory. We would suggest the term cardiac decompression in place 
of thoracostomy, as used by Morrison, because it better describes 
the purport of the operation. 

Tracings made from our patient before and after operation show 
some interesting features: 

Sphygmogram (Figs. 2 and 3) : Before the operation the radial 
pulse was of such poor volume that an adequate sphygmogram 
was diflicult to obtain. During inspiration the pulse was more 
rapid, and showed less volume — the pulsus paradoxus of Kussmaul. 


^ Lancet, July 4, 1908; November 20, 1909. 
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This latter condition has not been materially affected by the 
operation, but the pulse volume has been much improved. (Vide 
tracings and legends.) 


Cardiogram 


' S 



Fia. 2. — Tracing taken at the apex and from the ladial pulse two days before operation. 
S, systolic wave; D, diastolic wave. Note wave in the diastolic phase of the sphygmogram. 



Fig. 3. — Tracing taken from the left jugular vein and from the radial pulse two days before 
operation, a, auricular wave; c, carotid wave: g, diastolic phase. 


Cardiogram : The cardiogram before the operation showed a dis- 
tinct wave (D) in diastole (Fig. 2) . This wave was the most marked 
feature of the cardiogram. Its counterpart can also be seen in the 
radial tracing; it was synchronous with the diastolic shock. We 
are at a loss to explain the two wavelets on the crest of the diastolic 
wave, unless it be a graphic representation of a distinct diastolic 
vibration, which was palpable, and which was probably due to 
the resilience of the chest wall. In the systole (5) of the cardio- 
gram there is a marked hesitation on the contraction, then comple- 
tion of the systolic wave followed by a sudden diastolic phase. 
This feature is not present in the cardiogram taken directly from 
the apex after the operation. This marked hesitation in the up- 
stroke can be explained by the sudden bringing up of the muscle 
bj'’ the resistance of the surrounding structures which must be 
mobilized suring each systole. 

Phlebogram (Fig. 3) : The venous pulse taken before operation 
after compensation has been restored, showed a prolonged a-c inter- 
val and a marked diastolic negative phase (y). The shortening of 
the a-c interval and the marked diminution of the diastolic wave 
(Figs. 4, 5, and 6). After the “untethering” of the right ventricle 
is a graphic demonstration of the therapeutic value of the opera- 
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tion. It must be remembered that our control tracing was taken 
after compensation bad been brought about by three weeks in 
bed and ten days up and about the hospital at comparative rest. 
Digitalis had not been used for over four weeks before Fig. 3 was 
taken. 

Fig. 4 is from a tracing taken two weeks after the operation. 
Already the diastolic negative phase is decreased. The tracing 
of April 9, four weeks after the operation shows still less of the 
negative phase y (Fig. 5). The phlebogram taken April 22, about 
six weeks after the operation, shows a normal phase y (Fig. 6). 



Had. 


Fio. 4 




I 



Fig. C 


Figs. 4, 5, and 6. — ^Phlebograms taken two Tveeks, four weeks, and six weeks after opera- 
tion. Note the shortening of the a-c inten'al, the progressive diminution of the negative 
phase y, and the appearance of a first negative phase with its corresponding wave r sepa- 
rating it from the negative phase y in Fig. 6. In the tracing before operation only one 
negative phase was present; 


Brauer’s work has changed the diagnosis of adhesive pericarditis 
from an academic problem into one with a practical therapeutic 
corollary. The systolic retraction at the apex, the diastolic shock, 
epigastric diaphragmatic tugging, Broadbent’s sign, and cardiac 
and pulmonary immobility are well known and do not require 
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discussion here. Pick’s pseudo-cirrhosis of the liver gives us a 
clinical picture which varies from the typical pericarditis. Insid- 
ious onset, ascites which rapidly recurs after puncture, intermis- 
sions and remission with signs of involvement of the pericardium, 
characterize the condition. There are two varieties of the disease 
described. In one type, the true Pick’s pseudo-cirrhosis of the 
liver, the adhesive pericarditis appears to be the causative lesion, 
the result of which is a chronic stasis of the liver and portal systems, 
and the formation of an indurative (cirrhotic) nutmeg liver. The 
'pericarditis may be well concealed by the other more apparent 
manifestations. In the polyserositic type we .find the iced liver 
(Zuckergussleber), in which there is a distinet chronic peritonitis. 



Fig. 7. — Tracing taken from the exposed auricle and from the apex two weeks after operation. 



Fig. 8. — Tracing taken direct from the apex three weeks after operation. 


In the former class operation is indicated, but where there is 
evidence of extensive chronic peritoneal inflammation, surgery is 
contraindicated as far as the mediastinoperocarditis is concerned. 
Our case partook somewhat of the true Pick’s cirrhosis type. There 
was a large ascites with relatively less edema of the feet. The liver 
was large and hard, and did not regain its normal size until three 
weeks after the operation. The disproportion of liver and portal 
stasis to stasis_ elsewhere was also true of Wenckebach’s case. 

It is well briefly to review some of the patholigcal physiology 
of adhesive mediastinopericarditis. In normal respiration, as the 
diaphragm moves downward, the abdominal contents are carried 
downward and forward following the descent of the diaphragm. 
During expiration the contents move upward and backward. 
This downward movement of the diaphragm presses the blood out 
of the liver like squeezing a sponge. The heart moves up and down 
with the excursion of the diapliragm; in the words of ICeith : "The 
lungs carry their pump with them.” According to Wenckebach, 
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the following disturbed functions result in mediastionpericarditis: 
(1) The descent of the diaphragm is markedly inhibited. (2) 
During inspiration the diaphragm pulls at the heart and via the 
heart at the chest wall, at the root of the lungs and at the posterior 
mediastinum. (3) The heart and large vessels being fixed to their 
surroundings, inspiration produces a worse condition than expira- 
tion. (4) Respiration becomes defective in all of its factors. Defi- 
cient movement of the diaphragm and impediment to inspiratory 
action due to anchoring of the diaphragm results. In this connec- 
tion Wenckebach® emphasizes the absence of forward movement of 
the chest as an important diagnostic sign of adherent pericarditis. 
This author believes that the process of respiration profits by the 
operation much more than the heart action. In our case the defi- 
cient movement of the chest in respiration was striking. The 
epigastrium seemed to be sucked in with inspiration rather than 
protruded, and the anteroposterior excursion of the chest wall 
was slight. 

The scope of this paper is too limited to take up in detail the 
numerous interesting phenomena incident to adherent pericardium. 
We have purposely avoided the complex problem of diagnosis, 
for whieh the literature seems adequate. We wish merely to call 
the attention of American physicians and surgeons to the pro- 
cedure by reporting a case in which the result to date (December 1, 
1912) has justified operative intervention. 

A fairly comprehensive view of the subject may be obtained by 
consulting the following bibliography ; 


Schwarzcnauer, Pericardio-Mediastinalen Vcrwachsungcn u. Cardiolyso. 1007. 

Gliiok. Zur Chir. des Hcrzbeutels, Arch. f. klin. Cliir., 1907, l.vxxiii, 1612. 

Venus. Die Operative Bchandlung dcr Pericarditis, Wien. kl. Rundschau, 190S, xxii, 695 to 
711. 

^ Urban. Ueber Kardiolyse bei Pericardio-Mediastinalen Vcrwachsungen, Wien. med. Woch., 
1908, Iviii, 391-399. 
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THE RELATION OF PARASITIC AMCEB^ TO DISEASE.^ 

By Charles F. Craig, M.D., 

CAPTAIN, MEDICAL CORPS, U. S. A., WASHINGTON, D. C. 


(From the Bacteriological Laboratory of the Army Medical School, Washington, D. C.) 

Introduction. Within the last seven years it has been definitely 
proved that the parasitic amoebae of man, or entamoebae, are divided 
into several distinct species, one of which is a harmless commensal; 
that all cultural amoebae which have been thoroughly studied are 
free-living species having nothing in common with the parasitic 
species, and that the latter have not been cultivated. 

These new developments in our knowledge of amoebae necessi- 
tates a revision of some of our data connecting these organisms 
with disease in man, for all of the evidence gained by experiments 
on animals or man with cultural amoebae must be discarded, as 
such evidence is of no value as showing the relation of parasitic 
amoeba to disease in the human subject. In addition, the results 
obtained experimentally in animals by feeding or injecting material 
containing entamoebae must be revised in the light of the proved 
existence of a harmless and at least two pathogenic species. 

Classification of Amoehce. In considering the relation of entamoebae 
to disease in man it is necessary to have a clear understanding of 
the classification of amoebae in general. Loesch placed the amoeba 
he found in man in the genus Amoeba, calling it Amoeba coli; in 
1879, or four years after the discovery of Amoeba coli, Leidy estab- 
lished the genus Endamosba for the parasitic amoeba of the cock- 
roach, described by Butschli under the name Amoeba blattoe; in 
1897, Casagrandi and Barbagallo, after a thorough study of the 
amoebae occurring in the intestine of man, became convinced that 
they differed both in morphology and life cycle from those occurring 
free in nature, and, apparently unaware of Leidy’s genus End- 
amoeba, established for the human parasites the genus Entamoeba, 
While eventually it may be determined that the spelling of Leidy 
must be retained, I prefer at the present time to accept the name 
Entamoeba for the parasitic amoebae, as this term has been accepted 
and is used by almost every writer upon the subject. 

After the researches of Casagrandi and Barbagallo, numerous 
attempts were made to separate the entamoebae into distinct species, 
but it was not until 1903 that a clear description was given of at 
least two species of entamoeba occurring in man. During that 
year, Schaudinn published his work upon parasitic amoebae, and 

1 Published with permission of the Surgeon-General of the United States Army. Read before 
the XV International Congress of Hygiene and Demography, Washington, D. C., September, 
1912 . 
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differentiated two species: One, a harmless parasite, which he. 
named Entamoeba coli; the other, the cause of a form of dysentery, 
which he named Entamoeba histolytica. I was able to confirm 
Schaudinn’s work in 1905, and it has since been confirmed by 
many protozoologists in various parts of the world. Recently 
Prowazek found this species in dysentery cases in Samoa, and 
states that at no time in its cycle of development were cysts observed 
at all resembling those found in other parasitic species, but only 
the spore-like bodies described by Schaudinn. 

A third species of entamoeba was described by Viereck in 1906. 
This parasite, which he named Entamoeba tetragena, occurred in 
cases of dysentery contracted in Africa, and his researches, as well 
as those of others, proved it to be a pathogenic species, and that 
it has a wide geographical distribution in the tropics and sub- 
tropics, as well as in temperate climates. I have found this species 
in cases of dysentery contracted in the Philippines, Panama, and 
in New York, Illinois, Arkansas, and Wisconsin. At the present 
time some authorities believe that this species is identical with 
Entamoeba histolytica, but the point is far from proved, and until 
it can be shown that the process of reproduction by gemmation 
and spore-formation, described by Schaudinn as characteristic of 
Entamoeba histolytica, and confirmed by myself in many cases of 
dysentery, occurs also in Entamoeba tetragena, and that cases of 
tetragena infection occur which never present the characteristic 
four-nucleated eyst at any stage of the disease process, I am forced 
to consider the two species as distinct, despite the fact that the 
nuclear structure of Entamoeba tetragena, during certain stages of 
development, resembles very closely that of Entamoeba histolytica. 

In addition to the three species mentioned, several others have 
been described in man, as Entamoeba tropicalis, Lesage; Entamoeba 
minuta, Elmassian; Entamoeba nipponica, Koidzumi; Entamoeba 
williamsi, Prowazek; Entamoeba hartmanni, Prowazek; and Ent- 
amoeba polecki, Prowazek. It is generally believed that most, if 
not all, of these species are founded upon insufficient data, and 
that eventually they will be found to be identical with one or the 
other of the three species already mentioned. 

It may, therefore, be stated that at the present time most author- 
ities recognize three distinct species of entamoeba as parasitic in 
man, that is. Entamoeba coli. Entamoeba histolytica, and Entamoeba 
tetragena. These species have been carefully studied by numerous 
investigators in many parts of the world, and are based upon marked 
differences in morphology and in the reproductive cycle. The 
nuclear structure of each species is distinctive, while Entamoeba 
coli forms cysts containing eight daughter nuclei, this number 
being sometimes exceeded: Entamoeba tetragena, cysts containing 
four daughter nuclei; and Entamoeba histolytica, cj'^st-like bodies, 
which are budded from the parent organism. In all these species 
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the differences in the method of reproduction have been carefully 
studied, and, in. my opinion, constitute the most important basis 
of specific differentiation. 

The classification of the amoebae that have been cultivated from 
the feces of dysenteric patients and from the pus of liver abscesses 
is in a most unsatisfactory condition. Several species and sub- 
species have been described by Whitmore, Walker, Williams, 
Werner, and others, but no agreement has been reached as to their 
exact specific status. For long regarded by Musgrave and Clegg, 
Walker, La Sage, and Noc as true parasitic species, identical with 
the species of entamoeba which have already been mentioned, 
these cultivated amoebae have been shown to be free-living species 
of the Umax type by the more recent work of Hartmann, Werner, 
Whitmore, Walker, Liston and Martin, Wells, and the writer. 
All the cultural species that have been thoroughly studied contain 
a contractile vacuole, an organelle which is not present in any 
of the parasitic species of man, and they also differ greatly in their 
reproductive cycle. This subject will be referred to later in the 
discussion of the relation of these cultural species to disease. 

Relation of Entamosbce to Disease. The following theories have 
been held regarding the relation of entamcebse to disease in man: 
(1) That they are all harmless commensals; (2) that they are 
secondary factors in the etiology of disease; (3) that all species 
of amoeba are capable of causing dysentery, and (4) that both 
pathogenic and non-pathogenic species are parasitic in man. 

Recent researches have shown that the latter theorj’’, that is, 
that pathogenic and non-pathogenic species of entamoeba are 
parasitic in man, is correct. It is still impossible to say whether 
some other factor is necessary before the pathogenic species can 
cause disease, but the evidence all points to the contrary opinion. 
At the present time it is generally accepted that certain species 
of entamoebse are capable of producing dysentery, but a few author- 
ities still maintain that these parasites are only secondary invaders 
of the tissues, and are not responsible for the lesions present. In 
support of this contention they point to the fact that entamoebse 
are found in many healthy individuals and in patients suffering 
from diseases other than dysentery; that dysentery occurs in epi- 
demic and endemic form in regions where entamoebEe cannot be 
demonstrated; that many different agents when injected into the 
intestine are capable of producing lesions like those of amoebic 
dysentery; that direct infection of either animals or man with ent- 
arnoebse has never been proved; that the deductions based upon 
animal experiments are unsatisfactory, and that until we are able 
to cultivate the entamcebse and to produce dysentery with pure 
cultures we are not justified in claiming that they are the cause 
of the disease. 

These objections, with the exception of the last mentioned. 
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can all be answered by the results of work accomplished during 
the last few years. We know that the presence of entamcebie in 
health and in diseases other than dj’'sentery is explained by the 
occurrence of a distinct species which is non-pathogenic and which 
is a parasite of man; that the occurrence of endemic and epidemic 
dysentery in regions where entamoebse have not been demonstrated 
is due to the group of dysentery bacilli; that the lesions produced 
by the injection of either chemical or bacterial substances into the 
intestine are not identical with those produced by the entamoebse; 
that direct infection of animals with entamoebre has been abundantly 
proved, and that such experiments are reliable wdien properly con- 
trolled. As regards the last objection, that is, that until pure 
cultures are obtained the causative relation of entamoebse to disease 
cannot be maintained, it may be stated that this is not a fair or 
valid objection, as there are other parasites well known to be the 
cause of specific infections which have not as yet been cultivated. 

In support of the etiological relation of certain species of 
entamoebEe to dysentery we have the following facts: (1) The 
absolutely characteristic pathology of amoebic dysentery and the 
constant presence of the pathogenic species of entamoeba in the 
lesions and their absence from the lesions of other forms of dysen- 
tery; (2) the constant presence of pathogenic entamcebse in the 
tissues of the peculiar form of liver abscess which often complicates 
amoebic dysentery; (3) the production of typical amoebic dysentery 
in susceptible animals by feeding and inoculation experiments 
with material containing the pathogenic entamoeba3 and the 
demonstration of the parasites in the lesions so produced. 

It is not necessary at this time to discuss in detail the pathology 
of amoebic infection. It is a self-evident fact to all who have had 
experience with amoebic dysentery at the autopsy table that the 
lesions of this disease are absolutely characteristic and are entirely 
distinct from those of the bacillary forms of the disease.’ - 1 have 
had the opportunity of studying hundreds of cases. of both amoebic 
and bacillary dysentery at autopsy, and can state that one may 
easily distinguish the lesions produced by the entamoeb£e from 
those due to other causes. 

If sections are made through the lesions in the intestine, ent- 
amoebse may be demonstrated in every portion of the involved 
region. They are frequently numerous in the mucous, submucous, 
and muscular coats of the intestine, where they may be demon- 
strated in the glandular tissue, in the intermuscular septa, and 
in the lymphatics and bloodvessels. Of course, in the intestine it 
cannot be denied that a portion of the pathological picture may 
be due to bacteria w^hich have gained entrance to the tissues along 
with the entamoebse, but the fact remains that the latter organisms 
are always associated with a characteristic ulcerative lesion never 
produced by bacteria alone. 
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I believe that if ive had no other evidence than the peculiar 
lesions of this form of dysentery with whieh are always asso- 
ciated the pathogenic species of entamoeba we would be justified 
in considering the latter as the cause of the disease. 

It is well known that a peculiar form of liver abscess frequently 
complicates amoebic dysentery. The pathology of this condition 
is characteristic, and in the contents of such abscesses entamoebae 
can always be demonstrated, and if sections are made of the abscess 
wall these organisms are found Avithin the tissues. Frequently 
the abscess contents are sterile save for the entamoebae, while 
the most careful staining of the tissues fails to reveal any other 
etiological factor. 

The experimental production of dysentery in susceptible animals 
with entamoebas dates back practically to the discovery of these 
parasites. Loesch produced the disease in a dog by the rectal 
injection of fecal material containing entamoebae, and his results 
were confirmed upon cats by Hlava, Kovacs, Kartulis, Zancoral, 
Strong and Musgrave, and many others. Huber produced dysen- 
tery in dogs by feeding them feces containing entamoehae, and 
Kruse and Pasqualle produced the disease in cats with the pus 
from an amoebic liver abscess. The Avork of Harris, which has 
been largely overlooked by writers dealing with this question, 
was of great interest and importance. He endeavored to produce 
dysentery in dogs by the rectal injection of various bacteria and 
fecal material from dysentery cases. Among the bacteria injected 
were the typhoid bacillus, colon bacilli, anthrax bacilli, pyogenic 
cocci, the dysentery bacillus of Shiga, and mixed cultures of bacteria 
from dysentery patients. His experiments Avere most carefully 
controlled, and in not a single instance did the animals shoAV any 
evidence of disease following the injection of the bacteria. On 
the other hand, the injection of fresh feces containing entamoebse, 
in the rectum of puppies, was followed in every case by a typical 
dysentery resulting in the death of the animal experimented upon. 
In two of the animals amoabic abscess of the liver developed and 
entamoebae were recovered from the abscess pus. In all of the 
animals, four in number, the lesions present in the intestine were 
typical of those found in amoebic dysentery in man. The period 
of incubation varied from three to six days. Sections of the intestine 
of the infected animals exliibited the microscopic pathology of 
amoebic dysentery, and the entamoebae were demonstrated in the 
tissues. 

All the experimental AA^ork cited, Avhile conclusive as to the 
production of dysentery in susceptible animals with material 
containing entamoebae, is inconclusiA’^e as regards the exact species 
used in the experiments, as these researches were made before 
Schaudinn’s work in species differentiation. Since his obser- 
A'^ations, hoAA'ever, numerous inA’^estigators haA'e proA^ed that 
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EntamcehcB coli is not a pathogenic organism, and that Eniamcehos 
histolytica and Entamcebce tetragcna are the species most frequefatly 
concerned in the etiology of amoebic dysentery. 

Relation of Entamcebce Coli to Disease. Entamcebce coli is a species 
frequently observed in the feces in both health and disease. Al- 
though it is probably world-wide in its geographical distribution 
the percentage of infection varies greatly in different localities, 
being liighest in tropical countries and lowest in cold climates. 

Schaudinn found it present in 50 per cent, of healthy individuals 
in West Prussia; in 20 per cent, in Berlin, and 66 per cent, of healthy 
people examined on the shores of the Adriatic Sea; Vedder, in 50 
per cent, of healthy American soldiers, and 72 per cent, of Filipino 
scouts in the Philippines; Sistrunlc, in 11 of 145 patients suffering 
from diseases other than dysentery in the Mayo Hospital at 
Rochester, hlinnesota, the patients coming from different parts 
of the United States; and Ashbiirn and the writer in- 71 per cent, 
of healthy American soldiers in Manila. In 1905, I examined 
over 200 American soldiers in San Francisco, who were recruited 
from different parts of the United States, and found that 65 per 
cent, of them showed Entamcsha coli in the stools after a saline 
cathartic. This species has latelj’- been demonstrated by Stiles 
in North Carolina, by hlcCarrison in India, and its occurrence in 
the Philippines confirmed by Whitmore and Walker. It has also 
been found upon the Isthmus of Panama bj’’ Darling and James, 
in South America by Elmassian, and in Samoa by v. Prowazek. 

That this organism is not pathogenic has been proved many 
investigators. Its common occurrence in healthy individuals, in 
whom it has been observed for months and even years without 
producing symptoms of diarrhea or dysentery, and the negative 
result of animal experiments by numerous investigators proves 
that this species is a harmless commensal of the- human intestine. 
Negative results were obtained by Kartulis, ICruse and Pasquale, 
Celli and Fiocca, Strong and Musgrave, Kovacs, and Jurgens 
by iniecting material containing entamoebie parasitic in healthy 
individuals, and Schaudinn showed that this entamoeba, which 
he called Entamccba coli, is capable of living in the intestine, but 
that it never produces symptoms of diarrhea or dysentery either 
in animals or man. 

I have made many attempts to produce dysentery in kittens with 
Entamceba coli, both by injecting fecal material containing them 
into the rectum, and by feeding material containing both the 
encysted and vegetative forms, but have never been able to pro- 
duce the least sjmptom of dysentery, although 50 per cent, of 
the kittens given rectal injections of feces containing Entamceba 
histolytica and 65 per cent, of kittens fed with milk infected with 
material containing the same speeies developed severe dysentery. 

In a recent personal communication Doctor Creighton Wellman 
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has furnished me with some data regarding experiments with 
Entamoeba coli. He infected five kittens by injecting 4 to 5 c.c. 
of feces containing encysted Entamoeba coli into the rectum. All 
the animals remained perfectly well, and were Idlled about one 
month after the injection. In none of them were any evidences of 
dysenteric lesions found at autopsy. 

From the evidence which has accumulated it may be positively 
stated that Entamoeba coli is not a pathogenic parasite, and that 
it has been found in a considerable proportion of healthy individuals 
in every region where it has been carefully searched for. This 
parasite is chiefly of importance because of the liability of confusing 
it with the pathogenic entamoebse, and there can be no question 
that hundreds of cases of so-called amoebic dysentery have really 
been diarrheas due to other causes, but so diagnosticated because 
of the finding of Entamoeba coli in the stools. 

Relation of Entamoeba Histolytica to Disease. I have already 
mentioned the numerous instances of the production of dysentery 
with material containing entamcebse, but Schaudinn was the 
first to demonstrate the actual species concerned in many of these 
experiments. This species he named Entamoeba histolytica, and he 
conclusively proved that it is the cause of a form of dysentery, 
and that the so-called spores of this parasite are infective. He 
thus describes his experiments which prove this point: 

“From this case I took a small quantity of feces, divided it 
into three parts, dried each in the air, and mixed with it sufiBcient 
water for about twenty crush preparations under cover-glasses. 
These preparations were carefully examined, the examination being 
conducted upon a mechanical stage, and requiring many hours. 
No forms resembling the cysts of Entavioeba coli were found, but 
the small spores of Entamoeba histolytica were noticed in large 
numbers, but no vegetative organisms could be demonstrated. 
The cover-glasses were then removed, the feces washed with 
distilled water, and ten such preparations were mixed with enough 
distilled water to form 1 c.c. of the mixture. The feces of the 
animal to be experimented upon, a healthy, strong, young cat, 
was carefully examined for amoebse, and none could be demon- 
strated. To this cat I gave the 1 c.c. preparation mentioned 
above, mixing it with milk. On the evening of the third day the 
cat passed bloody mucoid feces, and an examination showed the 
presence of great numbers of typical Entamoeboe histolytica. In 
the afternoon of the fourth day the cat perished. Dissection showed 
typical ulcerous dysentery of the large intestine, and immigration 
of the amoebse into the epithelium could be easily established. 

“I will mention yet another experiment which goes to prove 
that the permanent spores by themselves are capable of producing 
a new infection. The feces of the cats developing dysentery con- 
tained only vegetative stages of the amoebse, no spores being 



90 CRAIG: THE RELATION OF PARASITIC AMOiBiE TO BISEAsb 

found. When large quantities of the feces were given to a cat 
it remained well and for four weeks showed no amcebre in its feces. 
It was then fed with the remnant of the dried feces used in the 
first experiment, which contained multitudes of the spores, and 
after six days the amoebie began to appear in the feces. Being 
older and larger than the other cat it proved more resistant to 
the infection and did not die until two weeks later. The autopsy 
showed the lesions of typical amoebic dysentery. ” 

Schaudinn’s work served to explain the negative results of some 
observers with Eniamaiba histolytica. During the active stage 
of dysentery only the vegetative forms of this species occur in 
the feces, and as these forms are not infective by feeding, the 
experiments in which only material containing these forms are 
used will give negative results. However, if the feces from cases 
which are recovering from dysentery are used for experimental 
purposes a large proportion of susceptible animals will develop 
the disease, as at this stage of the disease the infective spore-like 
cysts are present. 

In 1905, I was able to confirm Schaudinn’s work regarding the 
pathogenic nature of Entamoeba histolytica. Half-grown kittens 
were used in my experiments, and 60 per cent, of those given rectal 
injections developed the disease, while 66 per cent, of the feeding 
experiments were successful. It will be noted that the latter 
method gave the best results, as eight of the twelve kittens experi- 
mented with developed dysentery. Entamoeba histolytica being 
found in the feces and in sections of the diseased intestine. One 
of the animals developed an amoebic abscess of the liver, and this 
species of entamoeba was found in the abscess contents as well 
as in sections of the abscess wall. The period of incubation varied 
from six to fourteen days, being slightly shorter in the feeding 
experiments than after rectal injection. 

All the kittens experimented upon were carefully examined for 
amoebae prior to the experiments, so as to rule out a previous 
infection. Both pure and mixed cultures of all bacteria that could 
be cultivated from the feces were fed and injected in order to control 
the tests, and in none of the Idttens so treated did sj-mptoms of 
diarrhea or dysentery develop, and at autopsy no lesions were 
found in the intestine. 

In dysentery produced by the rectal injection of the infected 
material the lesions were usually localized in the rectum, and 
were not so severe, as a rule, as when the infection was acquired 
through the mouth. The lesions produced were typical of those 
occurring in amoebic dysentery in man, and varied in extent and 
severity with the length of time the infection lasted. The symp- 
toms consisted of diarrhea, with the passage of blood-stained, 
mucous stools, containing multitudes of motile Entamoeba histo- 
lytica; rapid emaciation with loss of appetite and strength; and 
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finally, death from exliaustion. In a few instances attacks of 
severe diarrhea were followed by a period of constipation, and the 
disease became chronic in nature. The longest period of incuba- 
tion was fourteen days in a kitten injected per rectum, and the 
shortest period six days in an infection by the mouth. 

The following protocols of autopsies will illustrate the lesions 
produced in kittens by Entamosha histolytica: 

Kitten No. T. This kitten was injected per rectum on October 
19, and killed upon November 21, the first evidence of infection 
having appeared about October 30. 

Autopsy: Body that of a half-grown kitten, greatly emaciated. 
The abdomen is greatly distended with gas. The mucous mem- 
brane of the anus appears swollen, and a considerable amount of 
blood-stained mucus is adherent to it. The subcutaneous fat has 
almost entirely disappeared, and the muscles appear dry and 
atrophied. The pleural cavities are free from fiuid, and the lungs 
appear normal. The heart is greatly congested, and contains red 
clots in all the chambers. The liver is hypertrophied, deeply con- 
gested, and marked albuminoid degeneration is present, but there 
is no trace of abscess formation. The kidneys are congested, 
and upon section present the usual lesions of an acute parenchyma- 
tous nephritis. The omentum contains a small amount of fat, 
and is not infiamed. The bladder is filled with urine. The -intes- 
tines are greatly dilated with gas and fluid. Upon external exami- 
nation the large intestine appears swollen, is grayish in color, with 
small, darker colored areas scattered along it. Upon opening the 
large intestine the mucous membrane of the rectum is found con- 
siderably swollen and inflamed, but no ulcerations are present. 
Above the rectum for a distance of about 10 cm. the mucous 
membrane is much swollen and edematous, bright red in color, 
and between the folds a considerable amount of pus can be seen. 
For a. distance of about 4 cm. from the upper end of the large 
intestine the mucous membrane is inflamed, being red, swollen, 
and edematous. In this area there are numerous ulcerations, 
covered in with bloody mucus; they are of small size, somewhat 
irregular in shape, and extend, in most instances, to the sub- 
mucosa, although there are a few which extend to the muscular 
coat of the intestine; the edges are undermined, and man 3 '^ of the 
ulcers are covered with necrotic tissue, brownish yellow in color, 
which has to be removed in order to expose them. A few of the 
ulcers communicate beneath the mucous membrane. The small 
intestine shows a rather severe acute enteritis and the stomach an 
acute gastritis. 

Kitten No. 3. This kitten was fed once with feces containing 
Entamosha histolytica, and seven da^’^s later developed diarrhea, 
the feces containing blood and mucus as well as numerous motile 
amoebse. At the end of two weeks it died, having presented severe 
sj^mptoms of amoebic dysenterj’^ during this time. 
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Autopsy: Body that of a half-grown kitten, greatly emaciated. 
Subcutaneous fat entirely absent, and muscles dry and much 
atrophied. The abdominal cavity is free from fluid, and the intes- 
tines appear normal externally. The pleural cavities are free 
from fluid, and the heart and lungs appear normal. The liver 
is brownish red in color externally, with irregular yellow motlings. 
There is a small abscess present at the dome of the right lobe, 
measuring 0.25 cm. in diameter, showing distinctly through the 
capsule of the organ. Upon section of the liver the cut surface 
appears greatly congested, the lobules are distinct, and no abscesses 
are found other than the one mentioned. The gall-bladder appears 
normal. The kidneys appear enlarged and congested, and upon 
section show an acute congestion, with some thickening of the 
cortex. Externally the large intestine appears slightly, if at all, 
congested, although the walls are markedly thickened. Upon 
opening the large intestine it is found filled with fecal material 
mixed with a large amount of pus and blood-stained mucus. About 
1 cm. from the anus, which is blood-stained and covered with 
mucus, there is an area measuring 4 cm. in length, presenting the 
typical lesions of amoebic dysentery, as they are observed in man. 
The entire mucous membrane is swollen, congested, and edema- 
tous. Numerous nodular areas project into the lumen of the 
intestine, which, when incised, are found filled with a glairy material 
containing himdreds of Eniamceha Msiolytica. There are also 
numerous ulcerations, more or less irregular in shape, with thickened 
and undermined edges; many are covered in with necrotic tissue 
which, upon being removed, show that the floor of the ulcer is 
formed by the muscular coat of the intestine. Many of these 
ulcers communicate with one another beneath the mucous mem- 
brane, and most of them have penetrated to the muscular coat. 
The remainder of the large intestine presents numerous ulcera- 
tions, typical of those seen in the intestine of patients who have 
died of amoebic dysentery. The lesions are most marked just 
below the ileocecal valve, where large areas of the mucous mem- 
brane have been destroyed, the muscular coat of the intestine’ 
being exposed. 

Eitten No. 5, This Idtten was fed with milk containing Ent- 
amceha histolytica several times before dysentery developed. The 
period of incubation was eight days from the date of the last feed- 
ing,' but from that time until it was killed, three weeks afterward, 
the animal presented the symptoms of amoebic dysentery, there 
being gradual loss of appetite, emaciation, and a diarrheal discharge 
containing blood and mucus, with numerous motile Entamoeba 
histolytica. 

Autopsy: Body that of a half-grown kitten, much emaciated. 
Subcutaneous fat entirely absent and muscles much atrophied. 
The pleural cavities are free from fluid and the lungs and heart 
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appear normal save for congestion. Upon opening tlie abdominal 
cavity the small intestine appears congested externally. The 
liver is hypertrophied and greatly congested. The kidneys are 
congested and enlarged, and upon section show the lesions of an 
acute parenchymatous nephritis. The large intestine is dark 
gray in color externally, and is considerably thickened, especially 
toward the rectum. Upon opening the intestine it was found to 
contain much fecal material, mixed with blood, mucus, and pus. 
Commencing at the rectum and extending for about half the length 
of the large intestine the mucous membrane is greatly swollen, 
bright red in color, and contains numerous ulcers. The majority 
of the ulcers are spherical in shape, the edges are undermined and 
greatly thickened, and many are covered in with necrotic tissue. 
Upon removing this necrotic material the base of the ulcer is found 
to be formed by the muscular coat of the intestine. The ulcers 
present are typical of the amoebic ulcerations seen in the intestine 
of man in every respect. The remainder of the large intestine is 
black in color and gangrenous, the mucous membrane having 
been almost entirely destroyed, exposing the muscular coat through- 
out this portion of the intestine. About 4 cm. below the ileocecal 
valve there was a small perforation measuring about cm. in 
diameter. 

The following interesting cases of experimental infection with 
Entamosba histolytica have been furnished me by Doctor Wellman. 
His data cover five kittens, of which four developed dysentery 
and one remained free from the disease: 

Kitten No. 18. On August 20, 1910, 4 to 5 c.c. of feces contain- 
ing the cysts of Entamoeba histolytica were injected per rectum. 
The kitten remained apparently healthy until September 1, when 
entamoebse were found in the feces. From this time on the animal 
grew steadily worse and the number of entamcebse increased. The 
animal was Idlled September 21, and the following conditions 
were found at autopsy: Great emaciation; heart and lungs normal; 
liver enlarged, but with no abscesses. Kidney showed signs of 
nephritis. The mucous membrane of the large intestine was 
inflamed and edematous, and there were numerous small ulcera- 
tions, scrapings from which showed many entamoebse. The small 
intestine and the stomach appeared to be somewhat injected. 
Doctor Wellman stated, “I should call the condition found a 
typical amoebic dysentery. ” 

Kitten No. 19. The same technique was employed in infecting 
this kitten. The animal developed dysentery, and Entamoeba 
histolyticoe were found in the feces. The autopsy record of this 
animal is not given. 

Kitten No. 20. This kitten was fed with 4 to 5 c.c. of the same 
feces used in infecting the kittens already mentioned. After eight 
days entamoebaj were found in the stools, and the animal died on 
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the fifteenth dcay after infection. The following conditions were 
found at autopsy: The kitten was much emaciated; heart and 
lungs normal; liver swollen and congested, but showing no abscesses. 
The kidneys showed the evidences of nephritis. The mucous 
membrane of the entire large intestine showed typical amoebic 
ulcerations many of them burrowing in character. The scrapings 
from the ulcers showed numerous entamoebse. The entire intestine 
appeared edematous. 

Kitten No. 23. Tliis animal was fed with the same feces, and 
entamoebEe appeared in the stools on the ninth day after feeding. 
It was killed on the eighteenth day after infection and the same 
condition found as in kitten 20, but the lesions were not quite so . 
severe. 

Kitten No. 24. This animal was fed with the same feces, but 
with negative results. No entamcebm appeared in the feces, and 
no lesions were found in the intestine when the kitten was killed 
on the twenty-eighth day after feeding. This animal was con- 
siderably older than the others experimented with, and I have 
found that for successful results young Idttens must be used, as 
full-grown cats are much more resistant to amoebic infection. 

Wellman states in his letter that he considers the lesions pro- 
duced experimentally in these Idttens as identical with those of 
amoebic dysentery in man. More recently Werner, worldng at 
the Sailors’ Hospital, in Hamburgh, has produced dj'sentery in 
cats with Entaviaba histolytica. 

He experimented with two strains of Eniamceha histolytica, only 
one of which he found infective. He was able to produce dysentery 
in cats with this strain, but found that after six passages the organ-^ 
ism lost its virulence. The incubation period varied from four 
to thirteen days, the average being nine days. Of six cats infected 
with this species four died, the duration of the disease varying 
from seven to twenty-four days, the average being fifteen days. 
The animals were infected per rectum. Werner states that the 
lesions were typical of amoebic dysentery, and were always con- 
fined to the colon, especially the lower portion. Guinea-pigs and 
..rats were found to be resistant to infection vdth this parasite. 

From the evidence which has been, submitted I believe it is 
impossible to conclude otherwise than that Entamaiba histolytica 
is the cause of a form of amoebic dysentery. The character of the 
lesions present in this condition, the constant association of tliis 
species with the lesions, and the production of similar lesions in 
susceptible animals with material containing Entamoeba histolytica 
I consider conclusive proof that this parasite is a cause of amoebic 
dysentery in man. 

Relation of Entamcebcc Tetragena to Disease. The experiments 
of Viereck, Hartmann, and Werner prove that this species pro- 
duces a form of dysentery, although Hartmann believes that it is 
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not as pathogenic to cats as Entamceha histolytica. The incubation 
period in his experiments varied from eight to ten days, and the 
infection lasted from three weeks to one month. He states that 
at autopsy the cats presented the typical lesions of amoebic dysen- 
tery as observed in man, and that Entamceha tetragena was found 
in the tissues. Darling in a personal communication, states that 
cats infected with tetragena show a severe enteritis, especially in 
the ilium, and not a colitis, which I believe serves to distinguish 
the lesions of tetragena infections from liistolytica, in which there 
is always ulceration of the colon; in his infections he evidently was 
not dealing with Entamceha liistolytica. 

Werner experimented with five strains of Entamceha tetragena, 
only three of which were foimd to be pathogenie. One of these 
was still infective after five, one after three, and one after one 
passage through cats, but they all lost their virulence after repeated 
passage. The incubation period in his animals varied from five 
to twelve days, and tKe disease lasted from three to twenty-five 
days, the average being seventeen daj'^s. He states that he did 
not find any marked differences between the lesions produced 
by tetragena and histolytica, and that he does not believe that the 
evidence supports the idea that one is less pathogenic than the 
other. 

Werner describes an interesting experimental case in which a 
cat infected per rectum with a strain of tetragena developed dj^sen- 
tery after five days’ incubation, the stools containing many ent- 
amoebie. At the end of twelve days the animal died, and at autopsy 
typical amoebic ulcers were found in the lower portion of the colon, 
while the right lobe of the liver showed an abscess the size of a 
hazelnut upon the anterior surface. The pus from the abscess 
contained entamoebse of the tetragena type. 

Franchini reports the production of dysentery in a monkey by 
rectal injections of fecal material containing Entamceha tetragena. 
The monkey experimented upon had been under observation in 
the laboratory for over a year, was perfectly healthy, and repeated 
examinations of the feces before the experiment showed them to 
be free from entamoeba. After the rectal injections of material 
containing Entamceha tetragena the animal developed an intense 
dysentery, the stools containing blood, mucus, and multitudes of 
entamoebse identical in morphology with those injected. The 
animal died from the infeetion, and at autopsy ulcers were found 
in the large intestine, and Entamcehce tetragena were demonstrated 
in sections of the diseased tissues. 

In a personal communication. Dr. H. B. Fantham states that 
he was successful in producing dysentery in one of two kittens 
fed upon feces containing Entamceha tetragena from an infection 
contracted in Algeria. The kitten died in three weeks, and ulcer- 
tions were found in the intestine, which contained Entamceha 
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tetragena. His experiments in kittens with rectal injections of 
material containing this parasite were all negative. 

I have had no personal experience with the experimental produc- 
tion of dysentery in animals with this species, but I consider the 
evidence sufficient to prove that it is capable of causing the disease 
in susceptible animals, and that it is a frequent cause of dysentery 
in man. I have found Entamceha tetragena in patients suffering 
from dysentery contracted in the Philippine Islands, Panama, 
and several of the United States. 

Relation of Cultural Amoohce to Disease. As several authorities 
have reported instances of the production of dysentery in animals 
with cultures of amoebae, it is necessary to consider briefly this 
phase of our subject. I have already stated that it has been proved 
by numerous investigators that all cultural amoebae that have 
been thoroughly studied belong to the genus Amoeba and differ 
in morphology and life-cycle from the parasitic species belonging 
to the genus Entamoeba, and that there is no sufficient proof that 
any of the latter species have been cultivated. 

Prior to the work of Musgrave and Clegg several authorities 
claimed to have produced dysentery in cats with cultures of amoebae, 
while others were unsuccessful in thus producing the disease. It 
is unnecessary to consider here the conflicting results obtained by 
such investigators as Kartulis, Vivaldi, Cassagrandi and Barbagallo, 
and Zaubitzer along this line, but the work of h'lusgrave and Clegg 
deserves special consideration. These authors were successful in 
cultivating numerous strains of amoebae in symbiosis with bacteria 
from the feces of dysenteric patients and from liver abscess pus. 
They refused to aecept the classification of Schaudinn, and con- 
sidered that all amoebae might, under certain circumstances, become 
pathogenic. They were successful in producing ulcerations of the 
intestine and liver abscess in monkeys with mixed cultures of their 
amoebae and various bacteria, and in one instance they claim to 
have produced amoebic dysentery in man with a pure mixed culture 
of amoebae isolated from the stools of a dysenteric patient. 

In the light of present knowledge these experiments of Musgrave ‘ 
and Clegg have no value as showing the relation of entamoebae 
to disease. The work of Hartmann, Werner, Whitmore, Walker, 
and the writer has proved conclusively that the amoebae cultivated 
by these authors are not entamoebae but free-living amoebae, and 
the species with which Musgrave and Clegg claim to have produced 
dysentery in man is a typical free-living amoeba of the Umax type. 
The occurrence of dysentery after the administration of this culture 
can be explained in many ways: The culture may have become 
infected with the cysts of tetragena or histolytica, or the person may 
have become naturally infected or have been infected at the time of 
the experiment, for in a region such as Manila natural infections 
would be very difficult to guard against. As regards the lesions 
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produced in monkeys with cultures of amoebse, it should be remem- 
bered that these animals suffer naturally from amoebic infection, 
and there is no evidence in the authors’ papers that repeated exami- 
nations of the animals’ stools were made for a sufficient period of 
time before the experiments to prove their freedom from entamcebse. 

The occurrence of dysentery in monkeys after feeding or inject- 
ing cultural amoebae is probably explained, in the vast majority 
of instances, by the fact that at least two species of entamoeba 
are parasitic in monkeys, as shown by Castellani and v. Prowazek, 
and that these species are capable of producing dysentery in these 
animals. Greig and Wells have also shown that in India natural 
amoebic infection in monkeys is^yery common; thus every one of 
fifty-three monkeys with which they desired to experiment showed 
amoebae in the feces which resembled those found in man. These 
organisms only appeared at irregular intervals, so that repeated 
examinations of the feces were necessary in order to demonstrate 
them. Some of the animals presented symptoms of dysenterj'’ 
while under observation, while others appeared perfectly healthy. 
I do not know the percentage of monkeys infected with entamoebae 
in the Philippines, but I personally observed three naturally acquired 
amoebic infections in these animals in Manila, and I have no doubt 
that careful examinations, covering a suflBcient period of time, 
would demonstrate that a considerable percentage of monkeys in 
these islands harbor entamoebae which could easily be confused 
with those parasitic in man. 

In many of their (Musgrave and Cleggs) experiments the amoebae 
were grown in symbiosis with the typhoid bacillus, and this mixed 
culture was injected directly into the liver, subcutaneous tissue, 
or the abdominal cavity of the animals used, and was followed by 
the appearance of abscesses containing both amoebae and bacteria. 
It is well known that the typhoid bacillus is capable of producing 
abscesses when thus injected, and I have myself observed the 
formation of abscess of the liver after the injection of pure cultures 
of this organism into the organ, so that deductions based upon 
such experiments are valueless as proving the pathogenicity of 
any amoeba. Even though lesions were produced in animals with 
these cultures of amoebae, they would bear no relation to the disease 
as it occurs in man, because the cultivated amoebae are entirely 
distinct from the true parasitic amoebae which cause dysentery in 
man. Personally, I believe that some of the lesions described by 
Musgrave and Clegg were produced by the mixed cultures of 
amoebae and bacteria with which they worked, but I cannot admit 
that the cultural amoebae are identical with the parasitic species 
or that their experiments are of any value as showing the relation 
of the entamoebae of man to disease. 

The claim of Musgrave and Clegg that the differences in structure 
and life-cycle of the cultural amoebae are due to artificial surround- 
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ings cannot be accepted. Walker in discussing this argument very 
justly says, “that while slight modifications might occur under 
such conditions, it is very improbable that cultivation could cause 
a complete reorganization of the structure of the nucleus, develop 
de novo such a constant organelle as a contractile vacuole, or pro- 
foundly modify the life-cycle of the organisms. Moreover, that 
the supposed modification should invariably take the form of a 
change from the characters of the genus Entamceha to those of the 
genus Amoeba is, to say the least, improbable.” 

It is not difficult to explain the occurrence of free-living amcebte 
in cultures made from feces, liver-abscess pus, or from the intestine 
at autopsy, if one remembers tlmt the cysts of these species are 
present in the atmosphere, and may thus easily contaminate the 
cultural material. The recent observations of Liston and Wells 
prove that it is possible to secure cultures of free-living species 
of amoebae upon media exposed to the air, the organisms in such 
cultures agreeing in morphology with those obtained in cultures 
from the feces and intestine. Though it is possible for the free- 
living species to pass through the intestinal canal of animals in 
an encysted state and afterward develop in cultures, it should 
be remembered that unless the most careful cultural techinque is 
used such amoebae may contaminate the cultures from the atmos- 
phere, and it is probable that this is the manner in which many 
cultures have been obtained, especially in regions where the free- 
living species are found abundantly. However, it is very difiicult 
to understand how anyone possessing accurate knowledge of the 
morphology and life-history of amoebae could mistake these cultural 
species for any of the entamoebae of man. 

The recent work of Williams, Wherry, and others showing that 
under abnormal stimulation by adding various substances to 
culture media, free-living or cultural amoebae may assume appear- 
ances resembling the morphology of the entamoebae, is of no value 
for in not a single instance has the nuclear structure of thecultural, 
forms been transformed into that of the entamoebae of man. 

Conclusions. The following conclusions appear to be justified 
as regards the relation of entamoebae to disease. 

1. Entamoeba coli is a harmless commensal in the human intestine. 

2. Entamoeba histolytica and Entamoeba tetragena are pathogenic 
species capable of producing in man the disease known as amoebic 
dysentery. 

3. Entamoeba coli, Entamoeba histolytica, and Entavioeba tetragena 
are strictly parasitic species and have not been cultivated. 

4. There is not sufficient evidence at present to prove that any 
of the amoeba that have been cultivated are pathogenic to man. 
All cultivated species belong to the genus Amoeba, and differ greatly 
in morphology and life-cycle from the parasitic amoebie, which 
belong to the genus Entamoeba. 
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BREAST TUMORS, WITH SPECIAL -REFERENCE TO 
CARCINOMA.! 

By a. Primrose, M.B., C.M. (Edin.), M.R.C.S. (Eng.), 

ASSOCIATE PROFESSOR OF CLINICAL SERGERT, UNIVERSITY OP TORONTO; SURGEON TO THE TORONTO 

GENERAL HOSPITAL. 


Tumors of the breast constitute a group of conditions presenting 
considerable variety and requiring great care on the part of the 
clinician in establishing an accurate diagnosis. . The point of chief 
importance is to recognize malignancy when it exists and to make 
the diagnosis at the earliest possible moment in order that the 
patient may have the' benefit of surgical intervention at a time 
when operation holds Out the best prospect of cure. 


> Read before the Canadian Medical Association at Edmonton, Alberta, August, 1912. 
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These tumors may be divided into two great groups — ^namely, 
the newgrowths, and those of inflammatory origin. Inflammation, 
both acute and chronic, is exceedingly common, giving rise to 
abscess formation or to mastitis without suppuration. Specific 
inflammatory conditions are those dependent upon the infective 
virus of tuberculosis, syphilis, or actinomycosis. Cystic tumors 
exist in the form of galactoceles, such as may originate in the 
lactiferous ducts or in the gland ^acini, or a cyst may form as a 
phase in the development of a newgrowth; an intrac^^'stic papilloma 
is not uncommon, and closely associated from the point of view 
of etiology is the cystic development found in the ordinary fibro- 
adenoma. Dermoid cysts and hydatid cysts are sometimes found. 
The benign growth of most frequent occurrence is the adenoma 
or adenofibroma, presenting considerable variety in the develop- 
ment of the fibrous and epithelial elements respectively in individual 
tumors. Other simple growths are occasionally met with, such as 
angioma, myxoma, and lipoma. A mixed tumor resembling that 
found in the parotid gland has also been described. The malig- 
nant growths are usually cancer, but sarcoma develops in a small 
percentage of cases. 

The breast is seldom the site of secondary growth, but metastatic 
tumors do occur in rare instances. Thus Plew recently reported a 
case of metastasis in the left mamma in a patient with pelvic sar- 
coma. He quotes 7 cases from the literature, 5 of these being 
carcinoma and the other 2 sarcoma. In my own clinic there was 
an example of secondary cancer in the breast, the primary growth 
being in the pelvis probably ovarian in origin. In this instance 
I had used the injection of ascitic fluid recommended by Hodenpyle 
a few years ago, and some of the injection had been made into the 
submammary tissue, so that there was some doubt as to whether 
it was a case of true metastasis or of implantation carcinoma. 

While it is obvious that great variety is displayed in the develop- 
ment of newgrowths in the mammary gland, nevertheless the 
distinctive differences between the two great groups of benign 
and malignant tumors constitute by all odds the most important 
material for our study. Every effort shoujd be made to define 
the cleavage where it exists between these two classes. The ulti- 
mate resources of laboratory investigation and clinical observation 
must often b3 combined in order to arrive at an accurate diag- 
nosis. The clinical picture of advanced malignant disease is often 
too conclusive without further investigation being necessary, but 
frequently patients present themselves with a tumor of the breast 
where it is impossible to say from the clinical standpoint alone 
whether it is malignant or nptyaqd hg^^J&j^ust view with suspi- 
cion the pathologist^^PolndefWh^tty'^fef^de malignancy with 
absolute certainty b^fle exalnination oTV^i^k section” at the 
time of operatiopji' '^^uCh . anit^^xs^Ihlitionj m^|t necessarily be 
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incomplete when made while the operation is in progress. The 
positive report of the pathologist at such times is of the greatest 
possible importance but a negative report is of comparatively little 
value especially when taken apart from the clinical manifestations. 

When we take into account all the methods at our disposal 
for arriving at a diagnosis we must come to the inevitable con- 
clusion that today mistakes in diagnosis are much more common 
than are justifiable. I am sure that the experience of any general 
surgeon will coincide with mine in this regard and one who has the 
oversight of a surgical service in a large hospital must conclude, 
from the material that comes to his hand, that patients with breast 
tumor are not studied with sufficient care. The result is that 
incomplete operations are often undertaken or the terrible results 
of waiting for definite symptoms of malignancy become all too 
obvious before the surgeon is consulted. It is mainly because 
these facts have impressed themselves upon me very forcibly 
that I ventured to suggest a discussion on breast tumors 
before the Canadian Medical Association, with the hope that 
practitioners throughout the country might be awakened once 
more to their responsibility in this matter, and that further effort 
might be stimulated to increase our efficiency in the treatment 
of those unfortunates who are the victims of malignant disease of 
the breast. 

The material which I have utilized for my observations include 
cases occurring in the various services of the Toronto General 
Hospital for eight years, from 1905 to 1912 inclusive, to which 
I have added cases from my private records. These cases may 
be summarized as follows: 

Malignant Growths. 


Toronto General Hospital cases: Carcinoma 15S 

Sarcoma 3 

IGl 


Private cases: Carcinoma 54 

Sarcoma ' . . 1 

55 


Total 


210 


Benign Growths. 


Toronto General Hospital cases: Fibroadenoma 58 

Chronic mastitis 32 


90 


Private cases: Fibroadenoma 17 

17 

Total 107 

Grand total 323 
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A few observations of statistical value may be made from a 
study of these 323 cases. 

Age. In malignant cases the oldest patient operated on was 
aged seventy-seven yearsj the youngest was aged twenty-eight 
years. The average age was 49.2 years. 

Taken in decades the following table was constructed; 


30 and under 

31 to 40 inclusive 

41 to 50 inclusive 
51 to 60 inclusive 
61 to 70 inclusive 
Over 70 . . . 


3.4 per cent. 
17.5 per cent. 

40 . 0 per cent. 

19.0 per cent. 

14 . 0 per cent. 
5 . 6 per cent. 


In benign cases the oldest patient operated on was aged sixty- 
one years, and the youngest was aged nineteen years. The 
average age was thirty-seven years. 

Taken in decades the following table was constructed ; 


20 and under 

21 to 30 inclusive 

31 to 40 inclusive 
41 to 50 inclusive 
51 to 60 inclusive 
Over 60 . . . 


3.0 per cent. 
23 . 0 per cent. 
38 . 5 per cent. 
27.7 per cent. 

6 . 0 per cent. 
1 . 5 per cent. 


Sex. Of malignant cases there were 211 females and 5 males; 
Married females, 77 per cent.; single females, 21 per cent.; males, 
2 per cent. 

Where the record of childbearing had been made by the historian 
one found that there had been no children in 7 cases and one or 
more children in 54 cases. 

Of benign cases there were 105 females and 2 males; Married 
females, 51 per cent.; single females, 49 per cent. 

Of the 5 cases of malignant growth noted in the males 4 were 
carcinoma and 1 sarcoma. In 2 of these cases of cancer in the 
male there was a definite history of trauma. In 1 there had been 
a bruise followed by ulceration, and in 1 irritation of the nipple 
by braces, causing induration, followed by cancer development. 

The history of this latter case in the male extended over thirteen 
years. He was aged fifty-two years, when he was operated upon 
for malignant tumor of the right breast; at the time of this opera- 
tion trouble had existed for seven years. The breast and tumor 
were ‘removed. Recurrence occurred locally and in the axillary 
glands, and he was operated on by the writer one year after the 
primary removal. He died of recurrence five years afterward. 

In the case of the man suffering from sarcoma there had been 
a tumor in the breast for three years, which began to grow 
rapidly two months before operation. The axillary glands were 
not involved. 
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Clinical Manifesiaiions of Malignancy. In making an excerpt 
of the histories of the 216 cases of malignant growth an effort was 
made to determine the relative frequency of certain manifesta- 
tions of caircer of the breast by observing the number of times 
certain features were recorded by the historians. The following 
is the result in the order of fi-equency. 

1. Tumor; Present in all cases. 

2. Glandular involvement: Axillary glands involved and pal- 
pable in 36 per cent. Ancillary glands noted as not involved in 6 
per cent. Subclavicular glands involved and palpable in 1 per cent. 
Supraclavicular glands involved and palpable in 2 per cent. 

3. Pain: Recorded in 24 per cent. 

4. Skin involved: (That is, from mere puckering to marked 
involvement) 23 per cent. 

5. Trauma given as a cause: 12 per cent. 

6. Ulceration : In 9 per cent. 

7. Retracted nipple: Noted in 6 per cent. 

8. Discharge from the nipple: Noted in 5 per cent. In half 
of these cases the discharge was bloody and in the remainder the 
character was not stated. 

9. Sore nipples in the previous history: This was usually des- 
cribed as “cracked nipple,” and was recorded in 3 per cent. 

It is noteworthy that the most obvious features in the clinical 
history of patients presenting themselves with malignant trouble 
of this kind consisted of a tumor in the breast, with palpable glands 
in the axilla. Pain was frequently complained of, and there was 
often more or less involvement of the sldn. These were the signs 
of malignancy which were emphasized as the most significant 
manifestations of malignancy by our predecessors a quarter of a 
century ago. By them too retraction of the nipple (which was 
noted in 6 per cent, of my cases) was considered a most important 
sign. We should not wait for such signs. It is true that in a given 
case these conditions will manifest themselves sooner or later, but 
by that time all chance of saving the patient’s life in the vast 
majority of cases will have disappeared. Unfortunately there 
are practitioners still who wait for the more certain signs of malig- 
nancy before sending their patients to the surgeon. I trust that 
all will join with me in urging that the qualified practitioner of 
today who advises his patient to wait for the grosser signs of 
malipiancy is most seriously — I had almost said criminally — 
negligent. 

Let us now inquire into the methods at our disposal in making 
a diagnosis. At the outset we must admit that a definite diagnosis 
is often impossible. There are, on the one hand, certain cases 
of malignant growth which simulate the benign and it is equally 
true that a benign growth may present features suggesting malig- 
nancy. A case, however, Avhich seems doubtful when we first see 
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it may often be diagnosticated correctly when we use all the means 
at our disposal to establish the diagnosis. 

The age of the patient should make us suspicious. We have 
seen that the largest proportion of patients mth malignant disease 
are aged between forty and fifty years; nevertheless, we have 
patients under thirty years as well as very aged women with breast 
cancer. The character of the tumor itself and its immediate con- 
nections must be carefully examined. The cancer growth, usually 
single and very firm, moves with the breast tissue and not independ- 
ently of it. At an early period the skin over the tumor is not as 
freely movable as it is over the normal breast tissue. This test 
should be tried in a very delicate fashion, placing the fingers on 
either side of the growth and sliding the sldn over it in various 
directions. The development of the tumor causes a pull upon the 
ligaments ^f Cooper, and this puckers or dimples the skin more 
or less definitely when one attempts to slide it from side to side. 
The atrophy of the subcutaneous fat immediately over the tumor 
has also been described as a cause of this puckering. This test 
can be elicited long before any demonstrable infiltration of the 
skin and subcutaneous tissues by the growth has occurred. It is 
not necessary to refer in particular to invasion of the skin, with 
or without ulceration, phenomena which are characteristic of 
advanced cancer. Retraction of the nipple too is in evidence as 
a rule in late cases only. When it is present it is a very strong 
argument in favor of malignancy. Bloody discharge from the 
nipple has been looked upon by some as pathognomonic of cancer, 
but in rare instances a duct papilloma may give rise to it. In a 
recent paper published by Mintz, of Moscow, the author reports 
7 cases of 'hloody discharge from the nipple and had previously 
reported S cases of serous discharge which he calls “ catarrh of the 
mamma.” From his microscopic examinations after amputation 
he is led to conclude that both forms of discharge indicate prolifera- 
tive changes in the gland resulting in adenomatous growth or 
actual carcinoma. Hence, he advocates radical treatment in all 
these cases. Both forms of discharge, he points out, develop about 
the climacteric, when involution of the mamma begins. 

Both breasts should be examined. The existence of a tumor 
in each breast is in favor of a diagnosis of a simple growth, but 
one must assuredly note that there may be a cancer in each breast. 
Thus in my series there were 4 cases of bilateral development of 
carcinoma. 

The lymph nodes in the axilla are invaded at an early date. 
No matter how early we operate it is rare for the pathologist to 
fail to find cancer in the axillary lymph glands. These glands too 
are, one believes, much more frequently palpable than our clinical 
records would lead us to suppose. The axilla should, therefore, 
be explored most carefully by the examining finger in order to 
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determine whether or not these glands can be felt. Halsted reports 
2 cases where cancerous axillary glands due to malignant disease 
in the mamma, had attained conspicuous dimensions before the 
breast tumor appeared. 

The history as to the duration of the tumor is of little or no 
value in helping us to a diagnosis. Thus of those cases that came 
to operation in my series one finds a history extending over varying 
periods. The shortest was one week and the longest twelve years. 
The history as to this point in benign cases is very similar. 

Turning now to the constitutional effects of malignancy, apart 
from the local trouble. Emaciation and the cancerous caehexia 
are symptoms the significance of which is all too obvious in late 
cancer. It is well, however, to inquire as to loss of weight because 
even in doubtful cases we occasionally have our suspicions confirmed 
by a definite positive history in this regard. On the other hand, 
cancer sometimes exists for a long period without any obvious 
failure of nutrition. An attempt has been made in recent years 
to determine whether or not examination of the blood would yield 
some information of diagnostic value. We do not refer to the kind 
of blood analysis for which so much was claimed by the plaintiff 
in a recent famous lawsuit in England, regarding whieh, in spite 
of the finding of the Court, I think we may safelj" assume the test 
to be of no scientific value. The study of hemolysis for diagnostic 
purposes has attracted some attention. Thus Weil and Crile have 
used human serum and human corpuscles for the purpose. In 
Crile’s cases hemolysis was not obtained in 125 normal cases but 
was observed in 82 per cent, of cases of carcinoma. Whittemore 
at a more recent date obtained hemolysis in 7 out of 109 normal 
cases (17 per cent.), while in 22 cases of carcinoma it occurred in 
S cases only (36 per cent.). Hemolysis also occurred in 50 per 
cent, of tuberculous cases and was found also in Hodgkin’s disease, 
chronic empyema, etc. These results would lead one to believe 
that the test is of little diagnostic value. Weil showed that while 
the serum of cancer patients was destructive to normal red cells, 
the red cells of cancer patients are more or less resistant.. Crile 
states that while the test must not be considered as a specific, yet 
he believes it to be of diagnostic value particularly in early cases, 
in all of whom, he thinks a hemolytic serum exists. A complement- 
fixation test, similar in principle to the Wassermann reaction, 
has been employed, using the antigen of carcinoma cells. The 
test is useless in diagnosticating syphilis from cancer as the sera 
of the former are sometimes positive to this test. Lastly, it has 
been found that normal sera have the power of breaking up cancer 
cells in vitro. It is, therefore, obvious that the study of the blood 
yields results which may have a' very significant bearing on the 
question of establishing a diagnosis of cancer. In the meantime, 
however, we cannot say that the specific value of the blood test 
has been definitely determined. 
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In doubtful cases at the time of operation one may employ the 
method introduced by Stiles, of Edinburgh, known as the “nitric 
acid test” It is as "follows; "Place a sliced lump in 5 per cent, 
solution of nitric acid for a few minutes and then wash in running 
water; the epithelial elements will be rendered opaque by the 
coagulation of the protoplasmic epithelial cells, Avhile the con- 
nective-tissue elements are rendered more or less translucent or 
gelatinous. By observing the amount, arrangement, and distri- 
bution of the epithelial elements one can almost invariably say if 
it is cancer or a mastitis or hypertrophy of the ultimate globules 
of the gland parenchyma.” 

Again we may obtain a report from the pathologist at the time 
of operation by removing a portion of the growth for the purpose. 
This is the so-called “quick section.” The surgeon waits for the 
report from the pathologist and completes the operation according 
to the findings. Or, again, the breast and tumor may be removed 
and the wound closed; the pathologist then makes a careful and 
complete examination of the tissues, and if malignancy is found the 
radical operation is completed a few days later. These operations 
for diagnostic purposes should, however, be avoided if possible. 
Most surgeons agree that there is considerable risk of disseminating 
the disease by manipulations of this kind. At all times in operating 
for malignancy we should handle the breast very gently and disturb 
the diseased tissues as little as possible while we make our incisions 
wide of the trouble through healthy tissue. A deliberate incision 
through the focus of cancer is by no means devoid of danger. It 
is far less reprehensible to do the radical operation with a mis- 
taken diagnosis of malignancy than it is to spread the disease more 
widely in our effort to secure an absolutely accurate diagnosis. 
Again we should be on our guard when we receive a negative report 
from the pathologist who examines a quick section. We cannot 
agree with Rodman who states that he always relies upon frozen 
sections in hospital practice. Such a report is by no means con- 
clusive, when positive findings of cancer are not made. Let me 
illustrate by reference to a case in my own practice: 

Mrs. A. A., aged forty-nine years, had a lump under the nipple 
of the left breast for three years. Increased rapidity of growth 
occurred shortly before she consulted me. There was no retraction 
of the nipple but an axillary gland was palpable. I proceeded at 
once and did the radical operation. It happened that the axillary 
gland was lost for a time in the laboratory and the pathologist 
(a most competent and experienced worker) reported that the 
breast tumor was not malignant. Subsequently the axillary gland 
was found and on section proved to be malignant. A careful and 
prolonged search was now made of the breast tumor and eventually 
an undoubted focus of malignancy was found, which had hitherto 
escaped observation. 
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Such a case illustrates the futility of trusting to a negative report 
in a frozen section. It further emphasizes the importance of mak- 
ing a most careful search through all growths which appear benign 
in the first series of sections. Different parts of the tumor should 
be searched for evidence of malignancy before a final verdict is 
given. The conditions here may be compared to those found in 
the prostate gland where we believe malignaney is much more 
common than we had hitherto imagined. Careful search of the 
so-called “enlarged prostate” not infrequently demonstrates the 
existence of a focus of cancer which had not been suspected and 
somewhat similar findings are recorded in tumors of the mammary 
gland. 

Another suggestive case occurred in my series, in which a patient, 
aged forty-nine years, had a growth removed from the breast 
which was reported as an adenoma by the pathologist. She re- 
turned seven months afterward with what proved to be a recurrent 
carcinoma at the site of the former operation. 

Bloodgood is reported as saying at a recent meeting of the 
American Medical Association: “In my experience after one has 
had a sufficient training, the diagnosis from the gross appearance 
is easier, quicker, and in many cases more certain, than from a 
rapid frozen section.” 

If, therefore, with the most skilled assistance in establishing a 
diagnosis, and after using all the means available to that end, we 
are occasionally misled, we are inevitably driven to the conclusion 
expressed in the surgical axiom: “Any lump in any woman’s 
breast is better out than in” (Finney). Greenough and Simmons 
come to a similar conclusion in the study of fibroepithelial tumors 
of the mammary gland. 

The fact that malignant degeneration of benign growths in the 
breast is of frequent occurrence is obviously another convincing 
' argument for the removal of all breast tumors. A recent study by 
Speese showed that no less than 26 per cent, of the cases of chronic 
cystic mastitis (that is, that form of “abnormal involution” occur- 
ring at the menopause) examined by him showed malignancy. 
So too cyst adenomas are found associated with carcinoma, the 
frequency of such association being placed by some authors as 
high as 15 per cent. Inflammatory conditions of the breast result- 
ing in mastitis are often found in the early historj'’ of cancer cases. 
All these facts point conclusively to the frequent occurrence of 
malignant degeneration in benign growths of the breast. 

Operative Treatment. The so-called “radical operation” should 
be carried out in all cases of malignancy. The skin incisions should 
vary in direction with the individual case, and should be so planned 
that a vide area is removed leaving an ample margin round about 
the site of trouble. The whole breast and both pectoral muscles 
(except perhaps the clavicular portion of the pectoralis major). 
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with the fat, fascia, lymph vessels, and glands of the axilla, are 
removed en masse. It is not necessary to dwell in detail upon the 
steps of such an operation because the technique is fully described 
in.all modern text-books and the necessity for such radical procedure 
is practically universally admitted. 

One is forced to believe that the part of the radical operation 
which is not done with the degree of thoroughness, which is so 
essential, is the removal of the gland-bearing fascia and fat along 
with all lymphatic tissue having connections with the mammary 
gland. The principal lymphatic channels of the mamma pass to 
the axillaiy group of glands. While this is fortunately the case 
one must remember that other channels exist through which the 
disease may be disseminated. Oelsner and Poirier have demon- 
strated undoubted connection between the internal mammary 
group within the thorax and the breast by means of a small lymph 
channel traversing the great pectoral muscle and passing through 
the fourth interspace at the level of the costochondral articulation. 
Fortunately these glands are not frequently involved, a circum- 
stance which may be accounted for by the atrophy of this channel 
in senile mammie, in which cancer usually develops (Poirier). 
The subclavicular glands are more likely to be involved. Rotter 
and Stiles have demonstrated the actual spread of cancer through 
the great pectoral muscle along afferent vessels, which, having 
perforated that muscle, run between it and the pectoralis minor 
and reach the subclavicular group of glands. These lymph channels 
accompany the thoracic branch of the acromiothoracic artery. 
The writer has recentty demonstrated the implication of these 
glands in 2 cases when operating before his clinieal classes. 
Grossman has succeeded in injecting these lymphatics in the 
dead subject. Implication of this group is much more likely to 
occur where the pectoral muscle is invaded by the eancer growth. 
Obviously, therefore, we have here a strong argument in favor of 
the routine removal of both pectoral muscles and of a thorough 
clearance of the uppermost part of the axillary space. The axillary 
veih and often the lower part of the subclavian must be cleaned 
thoroughly in the dissection. In rare instances the vein has been 
saerificed. Thus, Stiles has removed portions of the axillary and 
Strunikow has recently reported 2 cases in which he resected the 
subclavian vein. In these cases there was only temporary edema 
of the arm. 

The work of Sampson Handley has called speeial attention to 
the route of visceral invasion in breast cancer and he has given 
convincing demonstration of the spread from the primary focus 
along the lymphatie plexus of the deep fascia to the epigastric 
angle, where through the parietes immediately below the ensiform 
cartilage invasion of the abdominal eavity occurs. Thus we are 
forced to believe secondary deposit in the liver occurs and by this 
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route, too, Handley thinks we may have secondary invasion of the 
pelvic viscera (for example, ovary or uterus), once the peritoneal 
cavity has been reached, the action of gravity accounting for the 
fact that secondary tumors are found most abundantly at the^ 
lower limits of the serous cavit 3 ^ These observations of Handley 
have induced the writer to follow his practice and to extend the 
field of operation so as to remove the fat and fascia over the epi- 
gastric triangle with the object of safeguarding the possible visceral 
invasion from that area. 

Results. The best statistics available indicate that we are deal- 
ing here vdth a most treacherous and deadly disease. Stiles in 
the discussion before the British Medical Association, in 1908, 
stated that from 40 to 50 per cent, were permanently cured if a 
thorough operation were done. Cheyne, some eight years ago, 
claimed 57 per cent, of cures, his figures being based on the supposi- 
tion that a cure was assured when a period of three years had 
elapsed after operation without recurrence. The three-year limit 
had been suggested by Volkmann. Jonas, in 1907, showed that 
56.7 per cent, of his cases were free from recurrence after three 
years. Barker, on the other hand, claimed that 30 per cent, of those 
living three years after operation died of cancer. The fallacy of 
basing a claim for permanent cure after the lapse of three years 
is obvious to all. Many of us could report recurrence after an 
interval of eight, nine, or ten years of apparent immunity. Stein- 
thal, of Stuttgart, has recently published a paper in which he 
gives statistics of three series of cases. The first series had been 
reported in 1905 and again in 1908, the second series in 1908, and 
all three series were tabulated in a paper written this year. The 
first series, therefore, was published at three-year intervals on three 
successive occasions. The percentage of cures claimed in the milder 
cases of the first series was 78.5 per cent., but this dropped in 1908 
to 71.4 per cent., and in 1911 to 64.2 per cent. In the more severe 
cases the percentage of cures claimed in 1905 was 29.4 per cent., 
in 1908 it was 26.4 per cent., and in 1911 it had fallen to 23.5 per 
cent. Similar facts are elicited in the other series to show that if 
these cases are followed up and late recurrences recorded we shall 
find that our statistical tables based on short-time limits are of 
little value. Steinthal has expressed the opinion that between 25 
to 30 per cent, of all cases are permanently cured by operation. 

Korteweg at the Surgical Congress at Brussels enunciated a 
somewhat paradoxical thesis that the prognosis in cancer was 
the more favorable the later it was operated upon. By which 
he apparently meant that if a cancer had existed for a prolonged 
period mthout apparent increase or spread, then a radical opera- 
tion would hold out a better prospect of permanent cure than 
would be the case were the operation done early. The statistics 
of Steinthal do not, however, support this theory, and I fancy 
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it is one which will not appeal to us as a safe guide for our treat- 
ment of these cases. It is apparently true that there is an attempt 
at natural cure in carcinoma. Sampson Handley believes this is 
brought about by a perilymphatic fibrosis. 

We are familiar with the complete fibrosis which occurs in those 
rare cases of so-called “atrophic scirrhus/’ in which the patient 
lives on and may finally die of some intercurrent disease. I might 
refer to a patient who came under my observation who died at 
the age of' eighty-three and who was known to have had cancer 
of the breast for twenty years, but which shoAved no sign of actiA^e 
groAvth until a fcAV months before she died. 

Spontaneous disappearance of cancer lias occurred in rare in- 
stances. Hitherto effort made to discover some agent Avhich 
AA'ould promote the natural arrest of cancer has proA^ed unavail- 
ing. The effect of the .a’-rays is disappointing — superficial nodules 
disappear, but arc almost certain to recur. It has been suggested 
by some that excessive use of the .r-rays may be prejudicial, 
because it is knoAvn to destroy leukocytes, and ma.y thus interfere 
Avith the inflammatory reaction, AAffiich is apparently such an im- 
portant factor in bringing about a permanent cure. We knoAV 
little of the permanent effect produced on the tissues by either 
the x-rays or radium in malignant disease. 

Recently, I operated on 2 cases at the instance of Dr. W. H. B. 
Aikins, AAdio has given a postoperative course of radium treatment: 
One Avas a case of carcinoma of the breast in a Avoman, aged 
forty-three years, AA'ith a tumor of a year’s duration, involving the 
Avhole breast. It Avas adherent to the pectoral muscle, and the 
skin Avas invoh'ed Avith a mass in the axilla. Operation appeared 
to hold out little hope of success, but Ave deemed it AAmrth AAdiile to 
try the combined effect of an extensive radical operation and subse- 
quent course of radium. The other case in AAdiich radium Avas 
tried Avas in a Avoman, aged thirty-scA^en years, suffering from a 
sarcoma of the breast. TAvent,y months prior to my operation she 
struck the left breast and a tumor developed at the seat of the 
injury. A short time afteriA-ard she became pregnant and a child 
Avas born. She used the affected breast to some extent in nursing 
the child, but the lump became painful, and AA^as incised AAdien pus 
AA^as said to have been evacuated. Ten days subsequently the 
lump AA^as remoA^ed, and on recurrence after a short interval was 
again remoA'^ed. At .the time of my operation she had a recurrence 
in the scar, AAdiich aauis adherent to the pectoral muscles beloAv. 
There Avere no glands palpable in the axilla. A radical operation 
AA'^as performed, and Dr. Aildns gave her a postoperatiA’-e course 
of radium treatment. It is noAv four months since the operation, 
and there is no further sign of local trouble, although a series of 
rapid recurrences had occurred preAuously. 
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It is too early to speak of the result of treatment in these two 
instances, but when we have a “borderland” case it seems wise to 
give the patient the benefit of whatever line of action holds out 
the slightest prospect of relief. 

Let me here enter a strong protest against submitting patients 
to operation where the condition is obviously too far advanced 
for relief by surgical measures. For example, patients with visceral 
involvement or with bone matastases are obviously beyond hope 
of relief. Invasion of the bony framework of the chest wall, or a 
mass of glands lying above the clavicle are equally hopeless and 
should not be subjected to operation. These are cases in which 
we believe the doctrine of Hippocrates holds true when he says 
that cases of cancer will live a long time if not interfered with by 
surgical means. In other words, we know that operation in these 
cases simply hastens the final issue. Let me give you an example 
of such a case. The history is as follows: 

Mrs. X., aged forty-eight years. Ten months prior to consulta- 
tion she had a bloody discharge from the nipple. A tumor had 
existed for four months. She now had a tumor implicating the 
whole breast, with ulceration about the nipple. It was markedly 
adherent to the deeper structures, with a mass of involved glands 
in the axillary and subclavicular region. The case was pronounced 
inoperable, and the patient so advised. She subsequently went 
to one of the best-known general hospitals in the United States, 
where a prominent surgeon removed the breast by radical measures, 
but after resecting part of a rib and finding the pleura involved, 
he desisted and closed the wound. The patient died in the hospital 
a few days afterward. 

Such cases are better left alone not only for the patient’s sake 
but because such measures strongly impress the laity, and women 
hesitate to submit to surgical procedures which prove so disastrous. 

Some surgeons (for example, Gosset) remove the involved supra- 
clavicular glands after temporary resection of the clavicle, but 
the hope of radical relief by such measures is so remote that one 
may discard such a proposition. The practice in the Mayo clinic 
is more commendable, where if the supraclavicular glands are 
enlarged it is their custom to excise one under local anesthesia, and 
if it proves to be malignant, no operation is advised, since it is 
probable that other and inaccessible regions are involved. (Judd.) 

The functional result after -the radical operation is remarkably 
good. It is important, if possible, to save the subscapular nerves 
and the posterior thoracic, otherwise an important group of muscles 
will be paralyzed, leading to very marked disability. 

The mortality after the radical operation is wonderfully low 
considering the extent of the procedure. We realize this when we 
find the late Dr. Maurice Richardson, of Boston, reporting 1500 
breast operations, with a total mortality of 4. In the series pub- 
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lished herewith there was a mortality of 3.2 per cent, after opera- 
tion for malignant disease of the breast. As these included recurrent 
cases such as appear in a general hospital clinic, the mortality 
is not high. In my own private cases there was no operative 
mortalitj'. 

Recurrences. Of the 216 eases of operation for carcinoma of the 
breast we find that in no less than 42 (19.4 per cent.) were opera- 
tions undertaken for recurrence. Of these, however, only 8.3 per 
cent, were recurrent after a radical operation. The following is 
the summary; 

Tahlk oi’ TiiK Recurrent Cases ■which are Included in the 
Series of 216 Patients. 

• 

Hoi.-urrcncc after radical operation 18 cases S.3 per cent. 

Recurrences after incomplete operation; 

Breast and axillary glands 1 case 

Breast and tumor 2 cases 

Tumor only 17 cases 

Total 20 cases 9.3 per cent. 

Recurrences but no facts in history 4 ca.sc3 1.8 per cent. 

Total cases 42 cases 19.4 per cent. 


The youngest patient operated on for recurrence was aged twenty- 
nine years. The oldest patient operated on for recurrence was 
aged seventy-seven years. The average age of patients operated 
on for recurrence was forty-eight years. 

The longest period elapsing before operation for recurrence: 
After radical operation, three years; after incomplete operation 
eight years. 

The shortest period elapsing before operation for recurrence: 
After radical operation, three months; after incomplete operation, 
three months. 

The average period elapsing after radical operation before the 
operation for recurrence was performed was 14.2 months. 

The average period elapsing after incomplete operation before 
the operation for recurrence was performed was 23.4 months. 

It would obviously not be fair to take this table as indicating 
the proportionate number of recurrences after the radical operation 
and after the incomplete operation respectively unless we remember 
that during the period under revieiv (1905 to 1912) the number of 
incomplete operations yielding results would be few, because there 
must necessarily be few surgeons who would do other than a radical 
operation in cancer of the breast unless indeed there were a mis- 
taken diagnosis. In spite of these facts, however, we find the 
recurrences after radical operation presenting themselves were 
fewer than after the incomplete operation. From these figures 
we may in fact assume that recurrence is a much rarer event after 
the radical operation than after the incomplete operation. 
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Another fact which comes out in these statistics is that no fewer 
than 17 cases came to operation for recurrence where the tumor 
only had been removed. On going into the history of these 17 
cases one is justified in concluding they were cases of cancer when 
first operated upon. If this be the case then it is indeed time we 
should protest against the practice, which one fears is much too 
common, of removing a breast tumor without establishing a definite 
diagnosis in every instance. If a pathological laboratory is not 
available in the remote parts of the country where these operations 
are of necessity occasional!}'- undertaken, then it is a simple matter 
to send the specimen to some larger centre for pathological report, 
and then the case may be dealt with according to the findings 
without undue loss of time. 

It will be noted that the longest period elapsing after the radical 
operation before the operation for recurrence was three years 
and after incomplete operation eight years. The average period 
elapsing was after radical operation 14.2 months, and after incom- 
plete operation 23.4 months. The numbers under review are 
perhaps not sufficiently large for definite conclusions, but they 
suggest that where recurrence does take place it is more rapid 
after the radical operation than after the incomplete one. The 
writer is unaware of any observations on this point. It is obviously 
one well worth noting, and should be further in^'esti gated. 

Murphy believes the final results in carcinoma of the breast 
have not been materially improved in the last quarter of a century. 
He states that cases that have no demonstrable lymphatic metas- 
tases at the time of operation remain well in a considerable per- 
centage of cases exactly as they did with our forefathers who 
excised breast tumors and did nothing else. He believes, however, 
that any hope of improvement in our results lies in early recognition 
and prompt removal of the disease. 

In reviewing my series of cases one endeavored to determine 
the length of time the tumor had existed prior to surgical relief. 
The following table was constructed: 

' ' Average Duration of Disease at Time of Operation. 

Malignant growths: Average duration 14.375 months 

(This does not include 2 exceptional cases where the duration was said to 
have been twelve years. Exclusive of these 2 the longest period was eight years 
and the shortest one week.) 

Those who came to operation under one j'ear 54.5 per cent. 

Those who came to operation under six months 35.4 per cent. 

Those who came to operation under three months . . . 19.0 per cent. 

Those ■who came to operation one month and under one month 

from initial symptoms 8.4 per cent. 

Benign growths; Average duration, adenofibroma .... 15.8 months 

(This does not include one exceptional case of fifteen years and another of 
twenty-four years.) 

Chronic mastitis 2.9 months 

(This does not include an e.xccptional case of thirteen years.) 
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, It appears to the writer that the foregoing table is significant, 
showing as it does that nearly 50 per cent, of our patients are 
allowed to go untreated for a whole year before they come to, 
operation. On the other hand, only 8 per cent, come to us during 
the first inonth of trouble. Can anyone doubt that our percentages 
of cure would be vastly increased were the figures reversed? It 
is to be hoped that the time is not far distant when women will 
of their own initiative seek the advice of a practitioner of medicine 
whenever a tumor of the breast appears and that the doctor in 
turn will insist upon an immediate diagnosis being made. In the 
event of cancer being found then the modern radical operation 
will be carried out with the best possible prospect of saving the 
life of the patient. The writer is optimistic enough to believe that 
sooner or later such a desirable state of affairs will be brought 
about, and then the surgeon will be able to show vastly improved 
results in the operative treatment of this terrible malady. 
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THE RELIEF OF GASTRIC CRISES IN TABES DORSALIS BY 

RHIZOTOMY.! 

By Charles H. Frazier, M.D., 

PROFE5SOB OF CLINICAL SURGERY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Though surgerj’- of the spinal nerves is still of comparatively 
recent origin, nevertheless such remarkable advances have been 
made in tliis field during the last few years, and so much suffer- 
ing and almost intractable pain have been alleviated, that we 
can scarcely feel too sanguine as to its future. Since Abbe and 
Bennett, in 1888, first conceived the idea of resecting the posterior 
spinal roots for the relief of neuralgia of the brachial plexus, similar 
operations have been performed by Horsley, Chipault, Duplay, and 
others for the relief of intractable pain. For example, rhizotomy 
was performed by Faure in a case of inoperable tumor of the uterus 
and by Giordano for the relief of sciatica. In 1900 Mingazini^ 
proposed intradural resection of posterior sacrolumbar roots in a 
case of tabes, with severe lightning pains in the legs, but rhizotomy 
was not performed. 

Gastric crises of tabes were described as early as 1851 (Romberg 
and Grube), but they have been well known only since Charcot’s 
classic description of them in 1868. The excellent researches of 
Head and others have proved quite conclusively that disorders 
of this nature are of nervous origin. The crises are oftentimes 
one of the earliest stages of the disease, and increase in severity 
until the patient’s life is menaced by the excessive denutrition and 
the morphine habit, to which he almost inevitably is forced to 
resort, and while life itself lasts, the suffering is so terrible that he 
is ready to try almost anything which promises relief. Numerous 
therapeutic measures have been used, such as lumbar puncture, 
epidural injections of stovain and novocain, the alternating current, 
and the .r-ray treatment, but these have brought sometimes only 
transient relief and sometimes none at all. 

One of the earliest operations for the relief of this condition 
was carried out by Valias and Cotte^ in 1906, on a patient who 
for six years had suffered from lancinating pains and uncontrollable 
vomiting. The abdomen was opened and the stomach found to 
be normal; the solar plexus was then freed from the celiac axis 
and stretched. The crises ceased immediately and did not appear 
again during the time which elapsed before the case was reported 
to the Society of Medicine of Lyons, on March 26, 1906. There 
is no record of this procedure being imitated. 


' Read before the Philadelphia Neurological Society, April 26, 1912. 
2 Neurolog. Centralblatt, 1910, No. 8. 

’ E6\Tie neurologique, 1907, p. 27. 



FRAZIER: RIIIZOTOIMY FOR GASTRIC CRISES IN TABES DORSALIS 117 

In 1908 Forster aroused the interest of surgeons by coneeiving 
the idea of rcseeting eertain posterior dorsal roots in severe cases 
of crises in which all other forms of treatment had failed. This 
procedure is justified on the theory that the crises are due to irrita- 
tion of the sensory sympathetic fibers of the stomach, which, after 
entering the celiac plexus in the splanchnic major nerve, pass to 
the spinal cord through certain posterior dorsal roots. This irrita- 
tion manifests itself in the severe pain and vomiting, in the tremend- 
ously increased hyperesthesia of the skin of the epi-, meso-, and 
hypogastrium, and in the exaggeration of the epigastric reflex. 
If we concede this hj^iothesis, and if we agree with Head that the 
sensory fibers innervating the stomach are the seventh to ninth 
posterior dorsal roots, then we cannot but acquiesce in Forster’s 
suggestion of resecting these nerves, thus intercepting the sensory 
pathway to the stomach, to relieve the crises. 

On the other liand, it has been proved that the stomach is 
supplied by sensor^’- fibers from the pneumogastric nerve, repre- 
senting the central neiAmus system, as well as by the sympathetic. 
Eppinger and Hess'* came to the conclusion through their physio- 
logical experiments that visceral crises are to be explained by 
irritation and later paralysis of the autonomous nervous system 
(vagus nerve), thus laying stress on the motor rather than on the 
sensory irritation. On these grounds Knapp and many surgeons 
are skeptical as to the ^^'^lue of Forster’s operation for the relief 
of visceral crises, as they think the nerve supply of the stomach 
is much more dependent on the vagus than upon the sympathetic. 

Indeed, during the last year Exner^ proposed the resection of 
both vagus nerves for the relief of gastric crises in tabes, and in 
order to avoid any untoward complications, he advises that this 
operation be followed by a gastrostomy and the introduction of a 
drain from the stomach to the duodenum. After about three weeks 
the drain may be removed. Exner considers this procedure much 
simpler than rhizotomy and feels that its results will be even more 
satisfactory. In his first case, the vomiting and pains in the epi- 
gastric region ceased, while the lancinating pains in the legs and 
the hypogastrium remained. This was the condition three months 
after the operation. In his second case, the vomiting stopped after 
the operation, but the pain in the epigastrium was very severe 
and atony of the stomach was pronounced up to the time of the 
patient’s death three weeks after the operation. Owing to the 
satisfactory results of his first case, Exner believes this to be the 
legitimate procedure in severe cases of gastric crises, but the opera- 
tion, has not yet been repeated often enough to enable one to pass 
final judgment on it, nor has sufficient time elapsed since the 


* Gotzl, Wien. klin. Woch., 1910, vol. xxiii, No. 21. 

5 Deutsche Zeitschrift f. Chirurgie, 1911, xlviii, 1679 to 1683. 
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performance of the operation to determine what the ultimate results 
will be. 

The observations made in Siding’s case, in which' an herpetic 
eruption appeared over the areas supplied by the sixth to ninth 
thoracic nerves make me feel all the more confident of the splanch- 
nic origin of the crises. Furthermore, Raux,® in his histological 
researches, found that the fine nerve fibers which connect the 
dorsal roots to the cells in the sympathetic ganglia were partially 
degenerated in tabetic subjects; while the strong, medullary fibers 
originating in the intervertebral ganglia were not decreased to any 
appreciable extent. A glance at the evolution of these crises adds 
somewhat to the plausibility of rhizotomy in this connection, for 
pain and hyperesthesia are the first symptoms to appear, while the 
motor disorders in the form of vomiting and hypersecretion, follow 
probably as reflex disorders. . 

The first rhizotomy for the relief of gastric crises was carried 
out in 1908 by Forster^ and was so successful that the operation 
has been repeated a number of times since. The patient, a man, 
aged forty-seven years, having suffered from severe crises for six 
years, was greatly emaciated and addicted to morphine, and no 
treatment had been of any avail. The lamime of the fifth to tenth 
dorsal vertebrae were removed, though the dura was not opened. 
As no relief ensued, on the next day the dura was opened, and the 
sixth to tenth posterior dorsal roots were resected. The patient 
began to gain weight immediately, and there was no return of the 
crises up to the time of his death nine months later from phthisis. 

In another case the patient, who was in a critical condition, 
had been afflicted with severe crises for ten years, and had lost 
over sixty pounds. He had undergone two previous abdominal 
operations, with no benefit. Kuttner divided the sixth to eleventh 
posterior dorsal roots on both sides, and the patient made a com- 
plete recovery with no relapse during the two years intervening 
between the operation and the report. 

The first case (File, No 10122), which was brought to my atten- 
tion had been under the care of Dr. Kingsbury and Avas seen in 
consultation by Dr. George P. Muller, to whom I am indebted 
for the privilege of having operated and presenting this report. 
The patient, aged forty years, had been suffering for the last three 
years with attacks of pain and vomiting. The pain was so violent 
as to double him up, and the attacks recurred CA^ery four to six 
weeks. One year before the operation a diagnosis of cholelithiasis 
had been made, but an exploratory operation did not reA^eal any 
lesion of the upper abdomen. He Avas admitted to the University 
Hospital, September 6, 1911, and at that time a careful examina- 
tion failed to disclose any suspicion of an organic lesion of the 


5 Neurolog. Zentralblatt, 1901. p. 27. 


’ Therapie der Gegenwart. August, 1911. 
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stoinacli, but certain ivcll-defincd symptoms of tabes dorsalis — 
slnggislmcss of the pupillary reflex, disturbances of station with 
eyes closed, absence of patellar and Achilles reflexes on both sides, 
and considerable hypotonia in flexing the thigh on the abdomen. 
The gastric phenomena were most pronounced, and the patient 
welcomed any operation which offered reasonable hope of relief. 

Aecordingly on September 10 I performed a rhizotomy through 
a unilateral or hemilaminectomy. A curved incision, beginning 
at the tip of the spinous process of the third thoraeie vertebra and 
extending to the spinous process of the sixth thoracic, was made 
down to and through the aponeurosis. This flap was reflected 
and the muscles separated from the left side of the spinous processes 
of the fourth, fifth, and sixth thoraeie vertebrm. The laminse 
of the fifth, sixth, and sei’cnth thoracic were removed with rongeur 
foreeps and the spinal canal opened. Before the operation we 
deeided to cut the seventli, eighth, ninth, and tenth sensory roots 
in the dorsal cord. The seventh root was identified as coming off 
the cord a little above the tip of the spinal proeess of the fourth 
thoraeie vertebra. This identification was not difficult, and the 
plan as aboi'c outlined, was carried out, except the tenth root on 
the right side was left uncut, chiefly because of the difl&culty in 
exposing it. The wound was closed with catgut sutures, a counter 
opening being left for drainage. The patient’s condition at the 
end of the operation was perfectly satisfactory. 

Following the operation there was some weakness in the right 
leg and retention of urine, but before he left the hospital he had 
regained vesical control and much of the power in his limb. In a 
recent communication the patient writes that he has been entirely 
relieved of the pain and vomiting, and has been gaining steadily 
some of the forty-five pounds he had lost since the onset of the 
disease three years ago. On the whole, therefore, the operation has 
been of the greatest benefit and more than justified itself. 

Leaving out of consideration Exner’s operation on the vagus 
nerves and Valias and Cotte’s stretching of the solar plexus, several 
modifications of the intradural division of the spinal roots have 
been proposed. For example, Guleke® thinks it is much simpler 
not to open the dura, but to divide the roots after they have left 
the dural sac; and Lambret,® after an unfortunate experience, 
was inclined to agree with him. Guleke operated in 2 cases accord- 
ing to this method, with very satisfactory results, and claims this 
operation can be performed with greater facility than the intra- 
dural method. But I should be inclined to think, and I believe 
many surgeons will uphold me in this point, that the separation 
of the anterior from the posterior roots after they have left the 


5 Archiv' f. klin. Chirurgic, 1911, xcv, 495. 

5 Echo mM. du Nord, 1910, xiv, 5S9 to 591. 
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dural sac would be a matter of considerable difficulty, and that 
there would always be the additional risk of a residual palsy. 

At the German Surgical Congress, IN'Iarch 30, 1910, Franke^® 
recommended the severance of the posterior roots by avulsion of 
the intercostal nerves without opening the vertebral canal. His 
patient made a complete recovery and was able to go about his 
regular occupation. Von Frankl-Hochwart” resected the seventh, 
eighth, and ninth intercostal nerves in a patient suffering from 
gastric crises, but unfortunately only ten days intervened between 
the performance of the operation and the end results are not known. 
But little consideration, I think, should be given to the proposal 
of Hanel,^^ who claimed that relief may be obtained through a 
simple decompressive laminectomy alone, and urged that con- 
siderable time be allowed to elapse before the second stage of the 
operation was performed. In his case the crises disappeared after 
laminectomy, but unfortunately the patient died a few months 
later. In the experience of Kiittner, Tietze, and several others, 
who perform the rhizotomy in two sittings, no appreciable benefit 
was derived from the laminectomy, though several weeks had 
elapsed between the two sittings. 

This is not the place nor is there time to diseuss at length the 
minor details of the operative technique, but there are a few features 
which I think are deserving of mention. In the first place, I do not 
advocate the performance of the operation in two sittings, a plan to 
whieh the German and French surgeons cling. To be sure, the 
grosser movements entailed in the removal of the laminse do not fit 
the hand of the operator for the more delicate coordination required 
in the subsequent manipulation of the roots, but the advantages 
of the completion of the operation in one sitting so far outweigh 
those of the two-stage operation that unless the condition of the 
patient manifestly does not justify carrying the operation to its 
conelusion there should be no interruption. That patients in the 
prone position are more subject to respiratory difficulties under 
ether anesthesia is a matter of common loiowledge, especially in 
rather prolonged operations; and in this connection I should like 
to call attention to the value of administering the anesthetic by 
intratracheal insufflation. To my mind the introduction of this 
method of administering ether is bound to have a tremendous 
influenee in diminishing the depressing tendencies of the more 
serious operations, particularly where the patient is compelled 
to lie on the table face down, as is the case in laminectomies and 
operations on the posterior fossa. It is not necessary to go over 
the physiological grounds upon which these beneficial results are 
based. Suffice it to say that in mj"- own clinical work it has relieved 
my mind of what once was a very disturbing factor. 

Centralblatt f. Cliirurgie, 1910. 

Verhandlungen der Gesellschaft deu. Nervenarzto, 1911, p. 227. 

*2 Zeitsohrift f. Versioherungsmed., 1910, 
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As to whether the roots should be exposed by a unilateral or 
bilateral laminectomy is a matter which should be left to the choice 
of the individual operator. ^Yhen the roots on both sides have 
to be exiioscd, I am rather in favor of the bilateral exposure, as 
it gives better access to the structures, facilitates the isolation of 
the roots, and thereby shortens the operation. It makes not a 
little difference whether one is at work in the cervical and upper 
tlioracic or in the lower thoracic and lumbar region. The lower 
down in the canal the deeper are structures from the surface, and 
the more difficult is it to exjiose and differentiate the roots through 
a unilateral opening without traumatizing the cord unduly. In 
the case included in this report it so happened that I was able to 
accomplish my purpose by removing only one-half the laminae. 
But even if the spinous processes and the whole arch of the laminae 
are resected, it is surprising how little, if any, is either the strength 
of the back or the comfort of the patient affected. 

I haA'e been able to gather from literature the records of 30 
rhizotomies for the relief of visceral crises in tabes. Of these, there 
were 9 complete recoveries, 16 eases in which there has been im- 
provement, and 5 deaths. Though these results are by no means 
startling, yet it is exceedingly gratifying to realize that 30 per cent, 
have been entirely relieved and 56 per cent, partially so of a very 
painful complication for which hitherto there has been no source 
of relief other than morphine. In cases in which there has been 
recurrence the crises have been less severe, of shorter duration, 
and with longer intervals between the attacks. In the case of 
Bruns and Sauerbruch, in which there was a recurrence six months 
after the operation, the patient was able to resume his occupation 
as a mason, and the same was true of the 3 cases operated on by 
Tietze, in 1 of which a Avoman who had been bed ridden for two 
years, recovered sufficiently to be able to attend to all her household 
duties. 

In discussing the results of the operation, a word or two should 
be said about the, mortality and the recurrences. As for the mor- 
tality, it should be borne in mind that in a number of instances 
the patients Avere anything but fit subjects for operative interA^en- 
tion. Many are exhausted by pain and suffering, many addicted to 
the morphine habit, always an undesirable situation to deal Avith, 
others again are subjects of toxemia from infection of the urinary 
tract, in fact, 2 of the series died as a result of cystitis. In order 
that the operation should not meet Avith disapprobation beeause 
of the mortality incident to it, it behooves neurologists and sur- 
geons alike to exercise the greatest discretion in the selection of 
cases and to advise operation, if at all, in the earliest stages before 
the patients are rendered unfit by complications above mentioned 
for an operation, which, though involving no extraordinary risks, 
must be rated as a major surgical procedure. 
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In considering the variable results following root resection, 
attention should be drawn to the experimental work of Kidd'^ 
who has already collected a large amount of evidence, surgical, 
experimental, histological, and embryological, which he thinks 
leads to the inevitable conclusion that afferent fibers in some cases 
algetic, in others reflex, exist in the spinal ventral roots of man 
and many other vertebrates. And he even goes so far as to advocate 
the division of the ventral as well as the dorsal roots except in the 
case of the third and fourth cervical roots. The resulting disability 
would be preferred, he believes, to the continuance of pain. 

That the section of a given number of roots should in some cases 
be attended with complete recovery, in others with only partial 
recovery, and again in others should be followed by recurrence, 
is a matter which at once provokes an interesting discussion. 
Forster attributes the unsatisfactory results to the fact that an 
insufficient number of nerves have been cut, as the sjunpathetic 
nerve fibers originating in the stomach and intestines are very 
numerous. He therefore recommends that the greatest possible 
number of nerves be divided, including the fifth and sixth, and 
eleventh and twelfth, as well as the seventh to ninth, which alone 
were at first thought necessary. This theory would seem to be 
substantiated by one of Guleke’s” cases, in which a relapse occurred 
after the resection of the seventh to ninth dorsal roots, but ivhen 
the patient has been subjected to a second operation, at which the 
tenth and eleventh roots also were divided, there was no further 
trouble. It may be that Forster’s explanation will solve the prob- 
lem. At least I have found that in many instances recorded as 
recurrences the pain did not recur in the stomach at all, but was 
referred to the intestines, that is, to the lower rather than the upper 
abdomen. It would seem more than plausible, therefore, that we 
should be able to prevent the subsequent development of crises 
in the intestinal tract, improperly designated as recurrence, by 
cutting the tenth and eleventh thoracic, in addition to the roots 
immediately above. Whether it is necessary in the light of our 
present knowledge of the nervous supply of the stomach to section 
the two roots above the seventh — namely, the fifth and sixth — 
is a matter which can be determined only by subsequent observa- 
tions and further experience. 

If it be true that in some cases the gastric crises of tabes have 
their origin in some form of irritation of the pneumogastric nerves, 
it goes without saying that a rhizotomy of the dorsal roots in these 
cases will be of no benefit whatsoever. The fact that in none of 
the recorded cases did the patients fail to derive some relief from 
section of the dorsal roots would seem to controvert this theory. 


13 British Med. Jour., August 19, 1911. 
11 Archiv klin. Chir., 1911, scv, 495. 
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However, if it be true, as I understand to be the case, that neurol- 
ogists recognize clinically an exceptional type in which the crises 
are of pneumogastric origin, there should be no hyperesthesia in 
the cutaneous distribution of the dorsal roots and no increase in 
the epigastric reflex; and according to the observations of Head, 
there should be hj^’peresthesia in the temporal and parietal regions 
as the sensory fibers of the trigeminus occupy the same segment 
as those of the vagus. If this clinical differentiation is possible, 
there should be no difficulty in excluding those cases in which dorsal 
root resection is contraindicated. 

The time has come Avhen those who are interested in the develop- 
ment of surgery in the field of neurology should come to some con- 
clusion as regards the propriety of this comparatively new operation, 
technically known as rhizotomy, witli its varied applications. 
Laminectomy as an operation has lost many of the terrors with 
which it was associated in the minds of the past generation. I 
have had to open the dural sac on a number of occasions for a 
great variety of conditions, with the loss of only 2 cases — 1 a 
multiple sarcoma of the cord, and the other a root resection in an 
imbecile child; the death in the former instance was attributed 
to exliaustion, and in the latter to a very peculiar train of events 
which did not seem to bear directly on the character of the opera- 
tion. Personally, I am quite prepared to advocate in most positive 
terms rhizotomy as a means of relieving pain in suitable cases and 
where other measures have failed: (1) Because it is based on a 
sound physiological basis, and (2) because it has been followed by 
gratifying results in not an inconsiderable percentage of cases. 


A CASE OF ALKAPTONURIA. 
By Helen Baldwin, M.D., 

NEW YORK CITY. 


(From the Hertcr Laboratory, New York City.) 

As alkaptonuria is a congenital anomaly of metabolism rather 
than a disease its interest must lie mainly in the indications which 
it may give as to the development of metabolic processes in fetal 
life or as to the normal oxidation in those substances whose abnor- 
mal catabolism it represents. The patients having alkaptonuria 
present no characteristic symptoms. The only diagnostic altera- 
tion in their metabolism which has been discovered is in their 
failure to normally burn tyrosin and phenylalanin. These sub- 
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stances, whether thej’- have been taken in the food or built up 
in the tissues or given experimentally, are converted into homo- 
gentisic acid, which is excreted unchanged in the urine. As the 
cause of this condition is still unknown, and as relatively few cases 
have been reported^ (about 60 in all), it has seemed well to add 
this record to those wliich have been published. 

Mrs. A. J., a widow, aged thirty-one years, applied for treat- 
ment November 1, 1910, suffering from vague rheumatoid pains 
in her back and neck, accompanied by a general feeling of weak- 
ness. Ten years ago she was told by a physician she had diabetes. 

Family History. The patient’s father and mother were born 
in Germany. There is no consanguinity in the families of her 
parents. No history can be obtained of any of her family having 
urine which darkened on standing or which stained the clothing. 
Specimens of urine from 9 of her relatives have been examined 
in connection with this study of her case. None of .these contained 
homogentisic acid. There is a family tendency toward diabetes. 
One sister and a nephew have a distinct reaction for sugar in the 
urine. The patient’s mother, another sister, a niece, and another 
nephew had a trace of sugar in the urine. The urine from her 
father and from two of her sisters was normal. In- all these ' 
cases of glycosuria, sugar was found both by fermentation and by 
Folding’s method. 

Personal History. When the patient was aged about one 
year, her mother first noticed that her diapers were stained by the 
urine. This was noted more as she grew older, when the mine 
stained the clotlung a “ red, brick red or marOon” color. She was 
well throughout her childhood. Menstruation began at seventeen 
years. The menstrual blood was sometimes dark, almost black 
in color; sometimes it was bright red; this darkening of the men- 
strual blood was probably from admixture vdth urine. She was 
married ten years ago. She was never pregnant. Tlwee years 
ago her appendix and a cyst of the 'right ovary were removed, 
and as she had severe backache and metrorrhagia following the 
operation the left ovary and a part of the .uterus were removed 
later. She has frequent pain in the left eye, the left side of the 
head, and extending up the left side of the neck. She has frequent 
numbness in the fingers of the left hand. She is also subject to 
pain and stiffness in the lumbar region, so that she has to be helped 
in rising from a recumbent position when she wakes. Some days 
she has great thirst. The amount of urine varies greatly, and 
at times she passes excessively large amounts. She sweats freely 
all the time. Her mentality is normal, but she is neurotic in 
temperament. 


1 See Garrod, Inborn Errors of Metabolism, 1909, and Fromberg, Neure Forscbiingeo auf 
dem Gebiet dqr Alkaptonuriq, Biocbem. Centralbb, 190S-1909, viii, 1-9, 
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Physical Exajiination. The patient is a tall, well-nourished 
woman, with a dark complexion and black hair. Her usual weight 
is 125 pounds. The sclerotic coats of the eyes have a grajdsh tint 
(ochronosis). There is one small dark spot in the cartilage of the 
left ear, otherwise the cartilages as well as the finger nails are 
normal in color. The thjHoid gland is slightly enlarged. The 
heart, lungs, and abdominal organs appear normal. The systolic 
blood pressure is 120 mm. in both radial arteries. Her pulse rate 
is 84. 

Urinary Analysis. The urine gives the characteristic reac- 
tions found in cases of alkaptonuria, which are due to the presence 
of homogentisic acid, which is a powerful reducing agent and 
turns brown when it is oxidized. The color of the freshly voided 
urine is pale yellow. It soon assumes a brownish tint, which slowly 
darkens until the urine becomes nearly black. When an alkali 
is added the surface exposed to the air quicldy becomes brown and 
the darkening of the entire specimen is hastened. When ammonia 
is added to the urine, and it is allowed to stand, it becomes a deep 
brownish-red color. When the urine is mixed with Fehling’s 
solution the blue color is first changed to green before heating, 
then it gradually assumes a brown color from the presence of the 
alkali. On boiling, Fehling’s solution is reduced with the forma- 
tion of a reddish-brown precipitate. The urine rapidly reduces 
an ammoniacal solution of silver nitrate even when no heat is 
applied. On heating the urine mtli Nylander’s reagent there is 
no reduction of the bismuth. There is no yeast fermentation, 
and the urine is optically inactive. On adding dilute ferric chloride 
solution drop by drop an evanescent bluish-green color is produced. 
Homogentisic acid was separated out from the urine and was 
identified by Dr. H. D. Dakin,^ who has reported some experi- 
ments in metabolism which he made upon this patient. 

General examination of urine. May 12, 1911: Volume, 1140 c.c. 
in twenty-four hours; color, light yellow; specific gravity, 1021; 
albumin, negative; indican, slight; indol-acetic acid, slight; p- 
dimethylaminobenzaldehyde reaction, slight; acetone, trace; phenol, 
marked reaetion; sugar, negative. 

Nitrogen Excretion and Nitrogen Partition. The first 
specimens of urine were collected when the patient was on a general 
mixed diet of her own choosing; these showed an excessive nitrogen 
excretion and an abnormally large volume. Thus on November 
22, 1910, the volume measured 4260 c.c., with the total nitrogen 
36.8 grams. November 29 the volume was 2900 c.c. and the 
nitrogen 27.3 grams. The patient was told she was taking 
too much nitrogenous food, and after that the diet became more 
normal. 

2 Jour. Biol. Chera., 1911, ix, 151. 
voi,. 145, NO. 1. — JANUARy, 1913. 5 
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Table I. — Nitrogen Partition, 


Total nitrogen . 

Urea nitrogen . 
Ammonia nitrogen . 
Purin nitrogen . 
Creatinin nitrogen . 
Hippurio acid nitrogen 
Undeternuned nitrogen 


March 2S. 1911. 

^ ^ 

Per cent, of 


Grams. 

Total N. 

21.05 


19.52 

92.73 

0.52 

2.47 

0.25 

1.19 

0.33 

1.57 

0.34 

l.Gl 

0.09 

0.43 


May 12, 1911. 


Grams. 

Per cent, of 
Total N. 

10.81 

9.74 

90.1 

0.43 

4.0 

0.22 

2.0 

0.37 

3.4 

0.03 

0.3 

0.02 

0.2 


The nitrogen partition® was made on two specimens^ each repre- 
senting an average of two days (Table I). The percentage of the 
various forms of nitrogen in these analyses did not deviate from 
the normal. The percentage of urea is high showing that there 
' was a rather unusually complete digestion and utilization of the 
nitrogen of the food. The ammonia excretion is normal or slightly 
high for normal but not as high as one would expect with so large 
an amount of homogentisic acid in the urine. This also has been 
noted by Schumm/ who found only from 5.05 to 6.89 per cent, 
of nitrogen of ammonia in the urine of his patient. The nitrogen 
of ammonia was determined on the following days; 


January 9,1911 0.S2 gr.ams 4.9 per cent. 

January 25, 1911 0.S7 grams 4.7 per cent. 

March 28, 1911 0.52 grams 2.5 per cent. 

May 12, 1911 0.43 grams 4.0 per cent. 

September 7, 1911 O.GG griims 3.7 per cent. 


The daily excretion of uric acid in the case of this patient varied 
very vddely. In the specimens on which the nitrogen partition 
was made the amount of uric acid was normal. In a collection 
made for two days, January 9 and 10, 1911, the daily average was 
only 0.0087 gram., the nitrogen of uric acid being 0.017 per cent, 
of the total nitrogen. Wide variations in the amount of uric acid 


’ Methods: The homogentisic acid in the urine renders inaccurate a number of the usual 
methods of urinary analysis. The folloning methods were used in this case. Duplicate analyses 
were made in the quantitative determinations. 

Total nitrogen; Kjeldahl's method. 

Urea nitrogen: Morner und Sjoquist’s method (Neubauer und Vogel iHupport], Analyse des 
Hams) . 

Ammonia nitrogen, uric acid nitrogen, creatinin nitrogen, and indican. According to Folin 
(Amer. Jour. Physiol., 1905, xiii, 45), before determining the creatinin the homogentisic acid 
must be removed by continuous extraction with ether after acidifying with a mineral acid. For 
the precipitation of the uric acid a small narrow-necked (Ehrlenmeyer), well-stoppered flask 
was used. In making the ammonia determinations, rapid suction was continued for four hours. 

Remaining purin nitrogen after removal of uric acid. Method of Kiiigor und Schmidt (Zeitsoh. 
f. physiol. Chemie, 1905, xlv, 1); modified by Benedict (Jour. Biolog. Chem., 1909, vii, 27). 

Sulphur: Benedict’s method (Jour. Biolog. Chem., 1909, vi, 3G3). 

Sulphates: Folin’s method (Jour. Biolog. Chem., 1906, i, 131). 

* Munch, med. Woch., 1904, p. 1599. 
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excreted have been reported by many writers, the amount having 
been reported as abnormally low by Embden/ Stange,® and Ogden J 
Sulphur Partition. The sulphur partition was determined 
for five days (Table II). The sulphuric acid combining with 
aromatic bodies varied widely on the different days, three of the 
specimens having a low ratio for the aromatic sulphuric acid and 


one a relatively high ratio 


/ II2SO4I 
VH2SO4E 


= 7.3 . 


The neutral sulphur 


in the urine is normal in amount although the hj^drogen sulphide 
in the feces is above the normal. 


Table II. — Sulphur Partition. 
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Date. 

Grams. 

Grams. 

Grams. 

Per 

cent. 

Grams. 

Per 

cent. 

Grams. 

Per 

cent. 


January 9, 1911 

. 3.895 

3.469 

3.330 

85.5 

0.139 

3.6 

0.426 

10.9 

24.0 

Januarj’ 25, 1911 . 

. 3.678 

3.302 

3.200 

87.0 

0.102 

2.8 

0.376 

10.2 

31.4 

March 28, 1911 . 

. 3.143 

2.771 

2.439 

77.6 

0.332 

10.6 

0.372 

11.8 

7.3 

May 12, 1911 . . 

. 2.313 

2.010 

1.858 

80.3 

0.158 

6.8 

0.297 

12.9 

11.8 

September 7, 1911 

. 4.094 

3.538 

3.385 

82.7 

0.153 

3.7 

0.556 

13.6 

22.1 


Aromatic Compounds. In the oxidation of both tyrosin and 
phenylalanin, in cases of alkaptonuria, the benzene ring is not 
broken down, but instead homogentisic acid is formed which is 
itself an aromatic compound. As the essential anomaly in this 
condition lies in the imperfect oxidation of two aromatic bodies, 
the behavior of all aromatic compounds becomes of special interest. 
In the present case tests were made in the urine for the following 
aromatic bodies: Indican, phenol, total ethereal sulphates, hip- 
puric acid, the aromatic oxj^acids, and idolacetic acid. The speci- 
mens were also tested with the p-dimethylaminobenzaldehyde 
reagent, which reacts with certain aromatic as well as other sub- 
stances. 

There were vide variations in the ratio between the aromatic 
and preformed sulphates, as has been noted by other observers 
(Table II). Indican was present in small amounts in some of the 
specimens and negative in others. The qualitative test for phenol 
in the acid distillate was sometimes negative and sometimes gave 
a marked reaction. Hippuric acid was present in normal amounts. 


^ Zeitsch. f. physiol. Chem., 1893, xvii, 182. 
® Virchow’s Archiv, 1896, cxlvi, 86. 

^ Zeitsch. f. physiol. Chem., 1895, xx, 279. 
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The aromatic oxyacids and indolacetic acid were present in traces. 
The p-dimethylaminobenzaldehyde reaction was very slight. It 
is thus seen that there was no characteristic variation in the amount 
of any of these aromatic compounds. 

Sugar Tolerance. The urine of this patient as stated above 
was found to be free from sugar; that is, there was no yeast fermen- 
tation and the urine was optically inactive. The sugar tolerance 
of the patient was tested. One hundred and fifty grams of cane 
, sugar were given and the urine collected for twelve hours from the 
time of taldng the sugar. The urine by fermentation was found 
to contain a distinct trace of sugar. One hundred and twenty 
grams of sugar were then given, and the urine collected for twelve 
hours was found to contain 7.8 grams of sugar. Again, 132 grams of 
sugar were given, and during the next six hours, 0.3 gram of sugar 
was found in the urine. It is thus seen that the tolerance for sugar 
is nearly normal, but it is at times a little low. 

Feces, April 18, 1911; Color, dark; reaction, alkaline. 

Microscopic Examination: Vegetable fibers, vegetable spirals, oil 
droplets, starch granules, no meat fibers found. 

Bacteriological Examination: Gram-stained smears from the feces 
appear normal; Gram-negative bacilli are the prevailing form of 
bacteria. Hydrogen sulphide in the moist feces, 0.032 per cent. 

Blood Exaimination, August 29, 1911: Red blood corpuscles, 
3,152,000; leukocj'tes, 2000; hemoglobin, 78 per cent. ; polymorpho- 
nuclear cells, 60 per cent.; small Ijmiphocjdes, 34 per cent.; large 
lymphocytes, 4 per cent.; transitional forms, 1 per cent.; eosino- 
philes, 1 per cent. 

The blood coagulates more rapidly than is normal. In a eapillary 
tube, coagulation begins witliin one and three-quarters minutes, 
and is complete in two minutes. 

The perspiration and ear wax do not give any reaction for homo- 
gentisic acid. 

The classical symptoms of alkaptonuria which have been noted 
in this case are the constant presence in the urine of homogentisic 
acid, the darkening of the sclerotic coats of the eyes and slight 
darkening of the cartilage of the ear (ochronosis), and the local 
irritation of the strongly acid urine. Other less characteristic 
symptoms noted in this case which have been reported in some 
cases of alkaptonuria are a general weakness, a neurotic disposi- 
tion, a tendency to rheumatoid pains, and an irritation of the 
bladder causing an increase of bladder cells and of leukocytes in 
the urine. Other unusual symptoms of this patient are a rapid 
coagulation of the blood and a slightly low tolerance for sugar, 
vnth a family history of diabetes. It may be worthy of note that 
the patient is from a German family. The most of the cases have 
been reported by physicians in Germany, and of those reported 
from other countries several have been German. 
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The Anatoimy of the Human Eye as Illustrated by Enlarged 
Stereoscopic Photographs. By Arthur Thomson, M.A., 
M.B., F.B.C.S., Professor of Human Anatomy in the University 
of Oxford. Pp. 131; 67 stereoscopic photographs. London: 
Henry Frowde, 1912. 

This contribution to the gross anatomy of the human eye con- 
sists of a series of sixty-seven stereoseopic photographs, under a 
magnification of from two to three diameters, accompanied by 
a small volume of descriptive text. Although the application of 
stereoscopic photography to the display of anatomical structures 
is no longer a novelty, it has seldom been used to better advantage 
than in the present instance. This satisfactory result, however, 
depends by no means solely on the stereoscopic effect, but on the 
combination of the latter with an enlargement sufBcient to exhibit 
details and relations, which are inadequately seen with the unaided 
eye. IMany of the pictures are telling examples of the value of 
hand-glass anatomy — a method of study too much neglected, 
now that the microtome and microscope stand ever ready. 

The illustrations comprise five groups: (a) anteroposterior 
sections of the eye; (b) dissections of the eye from the front; (c) 
anterior half of the eye seen from behind; (tZ) the lens; (e) posterior 
half of, the eye. 

The first group offers most instructive views of the fibrous tunic, 
with its variations in thickness and the relations of the sulcus 
scleriE to the sulcus circularis cornese. Admirable views are afforded 
also of the suspensory apparatus of the lens and of the ora serrata; 
likewise of the optic nerve and papilla. The sections of fetal eyes 
exhibit the thick cornea, the spherical lens, and the redundant 
retina, as well as the hyaloid artery. 

The dissections of the eye from the front supply instructive 
pictures of the iris and of the lens, with its strire shimmering through 
the pupil. One of the most interesting preparations was made by 
removing half of the iris, after the sclera and cornea had been cut 
away, and thus exposing the posterior chamber and its posterior 
wall. In other preparations the entire iris has been removed, with 
the cornea and part of the sclera, in this way displaying the com- 
plete ring of the suspensory ligament attached to the lens. By 
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photographing with a combination of transmitted and reflected 
light, the details of the zonule of Zinn are shown with unusual 
clearness, the radially disposed suspensory fibers, passing from the 
inner surface of the ciliary body to the circumference of the lens, 
appearing with great distinctness. 

The ciliary processes, orbiculus ciliaris, and ora serrata are strik- 
inglj?^ shown in several photographs of the anterior half of the eye, 
taken from behind. The quite regular alternation of the larger and 
smaller ciliary processes is emphasized, as well as the larger number 
of the folds, from sixty-eight to eighty, than the usually assumed 
quota. Of the views of the posterior segment of the eye, several 
are of particular interest, as they show not only the optic disk, 
physiological excavation, and retinal vessels, but also the macula 
and the fovea. 

The sixty odd pages of text accompanying the plates, although 
arranged to call attention to the many interesting details to be 
seen in the photographs, are much more than a mere description 
of the illustrations, constituting, as they do, an excellent synopsis 
of the gross anatomj’’ of the human eye, well meriting a careful 
perusal. A series of leadered outline figures, giving in detail names 
and relations, forms an adequate key for the identification of the 
structures shown in each photograph. 

The plates, as photographs, are, with few exceptions, excellent, 
not a few being exceptionally sharp and clear. The diflSculty of 
obtaining such results vdll be appreciated best by those having 
had actual experience in photographing preparations in fluid and 
under magnification. 

Professor Thomson has supplied the means of acquiring an 
understanding of the eye, which should be welcomed not only 
by students of anatomy, but also by surgeons concerned with 
the delicate structures of the organ of vision. G. A. P. 


The Practitioner’s Visiting List for 1913. Pp. 192; 3 illus- 
trations. Philadelphia and New York; Lea & Febiger. 

One of the most useful aids to the busy physician that has 
recently come to our notice is The Practitioner’s Visiting List for 
1913. With such a well-arranged and convenient little book ever 
ready in his pocket the most hard pressed of practitioners should 
easily be able to keep accurate account of his visits. The book 
is issued in several styles so as to meet the requirements of even 
the largest practice. 

A valuable feature of this Visiting List is the accompanying 
text, which contains the information that a doctor continually 
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needs: for example, a scheme of dentition; tables of weights and 
measures; a diagnostic table of eruptive fevers; a list of incom- 
patibles, poisons, antidotes, a table of doses, etc. 

The excellence of this little book makes it evident that the issue 
for 1913 will receive the same hearty welcome from physicians 
throughout the country that has uniformly been accorded the 
preceding twenty-eight issues. G. M. P. 


Pleurisy. By Alex. James, M.D., Consulting Physician to the 

Edinburgh Royal Infirmary. Pp. 240; 4 illustrations, 4 clinical 

charts, and 19 diagrams. New York: William Wood & Co. 

This book, which the author states is the outcome of thirty 
years’ experience in hospital and private practice, presents his views 
on a subject about which he is well qualified to speak, and which he 
has abundantly illustrated by case-reports. Besides being an able 
treatise, it has, therefore, the added value of emphasizing in a clear 
direct style those ideas which are particularly his. He states in the 
preface: “It may be at once remarked that any reader who con- 
siders full reference to medical literature essential in a medical book 
need not read farther. . . . Rather has it been my endeavor to 
hand on the broad general truths regarding this disease which the 
generation to which I belong has inlierited, along with what little 
in the way of illustration, explanation, and augmentation my 
experience and reading seem to me to be able to add.” 

The first three of the fourteen chapters discuss the etiology of 
pleurisy. Then follows a detailed description of pleural effusions, 
empyema, pleurisy associated with malignant growths, and strep- 
tothrix and leptothrix infections. A chapter on treatment closes 
the work. The consideration of empyema oceupies nearly half 
of the book, there is a chapter on its natural methods of cure, on 
the relation of empyema to bronchiectatic cavities, on its unusual 
localizations, on fetid effusions, and on pulsating and phthisical 
empyemas. 

What most attracts interest in the book is the handling of the 
mechanical problems connected with effusions, the arguments being 
ingenious, and made lucid by a liberal use of diagrams. Dr. James 
does not share the generally accepted view that the heart is dis- 
placed by the pressure of fluid, believing on the contrary, that when 
the lung on the affected side relaxes, the elastic traction of the 
sound lung pulls the heart to the opposite side. His argument is 
supported by experiment. Of similar interest is the consideration 
of the bulging and non-bulging of intereosta! spaces, of the formation 
of the S-shaped curve, and particularly of the mode of formation 
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of bronchiectatic cavities. To the explanations for pulsationg 
empyema already extant, he adds another and very plausible one, 
supported by a case history and autopsy. 

In instances of the delaj'^ed reabsorption of serous effusion he 
strongly advocates allowing the patient to be guided by his own 
feelings about getting up, putting him to bed only on a return of 
fever or pain, a practice which has been followed also in cardiac 
cases with benefit and comfort to the patient. In the treatment 
of empyema, one is rather surprised at the frequent mention of 
chloroform, and is led to assume that the use of local anesthesia 
for this condition is not so common in Edinburgh as it is vdth us. 
Evidently “red meat and red wine” is a by-word there, for it is 
mentioned often in the treatment of the phthisical. 

James’ Pleurisy is interesting reading. It is characterized 
throughout by its directness and good sense, and . its ideas are 
stimulating, whether one accepts or diagrees with them. H. G. S. 


Infant Feeding. By Clifford G. Grulee, A.M., M.D., Assis- 
tant Professor of Pediatrics, Rush Medical College, Chicago. 
Pp. 295; 29 illustrations, and 8 original colored plates. Phila- 
delphia; W. B. Saunders Co., 1912. 

The author considers the subject under four heads: (1) Prin- 
ciples of nutrition including anatomy, physiology, and metabolism; 
(2) breast feeding; (3) artificial feeding; (4) nutrition in other 
conditions commonly found in infancy. 

Judged by the standards recently set by Continental pedia- 
tricians he has succeeded in the difficult task of effectively covering 
the broad field of the infants’ nutrition. This difficulty is greatly 
increased by the uncertainty which is felt by most American 
observers as to the underlying as well as active causes of many 
of the nutritional and gastrointestinal disturbances in infancy. 

The author accepts, in large part, the teachings of Finkelstein 
and Mayer, and divides the gastro-enteric disorders as follows; 
Weight disturbances (chiefly fat intolerance), dyspepsia (duodenal 
indigestions, fatty diarrhea), decomposition (marasmus), intoxi- 
cation (summer diarrhea, ileo-colitis, eholera infantum, dysentery). 

The importance of Finkelstein’s teaching is generally admitted 
in America, but it is questionable Avhether or not we are prepared 
to agree absolutely Avith the statement “that the primary cause of 
the intoxications (see synonyms) is a dietetic one and that the 
specific action of the pathogenic bacteria is secondary to the 
primary nutritional defect.” If this be true, we must be prepared 
to hear that true cholera and amebic dysentery are due to dietary 
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indiscretions, or that the pneumococcus bears no important etiologic 
relation to pneumonia, because its habitat frequently is found in 
the air-passages of well persons. Fortunately for the patient, the 
uncertainties as to etiology do not materially affect the dietetic 
treatment of the intoxications and the advice on this head is sound 
and practical, while the great danger of “doing.too much” is empha- 
sized by the simplieit}'’ and saneness of the advice with regard to 
drugs and other therapeutic measure. The book will prove to be 
a most useful one to the student and general practitioner. 

J. C. G. 


A Text-book of Obstetrics. By J. Whitridge Williams, M.D., 
Professor of Obstetrics, Johns Hopkins University. Third 
edition; pp. 946. New York and London: D. Appleton & 
Company, 1912. 

This book is so well and so favorably known that an extended 
review is unnecessary. It has been thoroughly revised and brought 
up-to-date, and although the author states in his preface that he 
has been criticised for the inclusion of a list of references at the end 
of eaeh chapter, it is hard to see how such criticism can be justified. 
Such an arrangement must be of enormuous help to the student 
and particularly to the busy practitioner, and in our opinion is 
heartily to be commended. Two criticisms only suggest themselves : 
The position of the patient in Fig. 310, p. 323, illustrating the proper 
position for delivery, involves more exposure than is desirable in 
most cases and does not allow the same facility in protecting 
the perineum from injury that is afforded by delivery upon the 
side; and, secondly, nearly all the illustrations of examinations, 
obstetric operations, etc., depict an operator with bare hands 
without rubber gloves, an omission that should be corrected in 
future editions. The illustrations are numerous, exceedingly well 
exeeuted, really illustrate what they are intended to show, and as 
an example of the book-maker’s art it is hard to see how the 
volume could be excelled. J. C. H. 


A Collection of Papers Published Previous to 1909. By 
William J. Mayo and Charles H. Mayo. Volume I, pp. 498; 
46 illustrations. Volume II, pp. 591; 25 illustrations. Phila- 
delphia and London: W. B. Saunders Company, 1912. 

Double frontispieces, showing the two authors as recent gradu- 
ates and as mature surgeons, are prefixed to these volumes which 
contain a vast miscellany of reprints on all sorts of surgical subjects. 
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The earliest papers date from 1884. Some are of only ephemeral 
interest, and a few of no interest at all; most of them, hoAvever, 
are well worthy of preservation in the excellent form in which they 
are presented by the comptetent editor, Mrs. M. H. Mellish. 

The first volume contains mostly papers dealing with abdominal 
surgery. The second volume, besides numerous articles on the 
surgery of the intestines, includes such various topics as extra- 
uterine pregnancy, skin-grafting, aneurysm, mastoid abscess, in- 
fantile spinal paralysis, brain cysts, fractures, and infections of 
joints. There are also several “travelogues,” and numerous 
occasional addresses. 

All of these articles presumably have long ago reached the 
audiences for which they were intended, and no further comment 
is required. The hdayo brothers have passed a busy life, observing 
keenly, studying industriously, and teaching themselves and others 
most indefatigably. To see the present volumes as mementoes 
of work accomplished surely brings its own reward. A. P. C. A. 


Trepanation Neolithique, Trepanation Pre-colombienne, 
Trepanation des Kabyles, Trepanation Tr^vditionelle. 
Par le Dr. Lucas-Championniere, Membre de ITnstitut (Acad- 
6mie des Sciences), Chirurgien Honoraire de I’Hotel Dieu, Membre 
, de TAcademie de Medecine, etc. Pp. 136; 32 illustrations. 
Paris: G. Steinheil, 1912. 

Lucas-Championniere was a pioneer in head surgery. At the 
commencement of his career, in the sixties and seventies of the 
last century, the operation of trephining had fallen into great 
disrepute. He not only undertook to revive it, under antiseptic 
precautions, and to guide his interventions by the newly established 
methods of cerebral localization, but he developed the theory of 
decovi'pression, which has later been widely accepted. Now that 
the passage of years has enabled him to retire from active practice, 
he employs his time, with characteristic indefatigability, in his- 
torical researches such as that now before us. 

Prehistoric trepanning, as it is called, was established as a fact 
in 1868, when certain neolithic skulls were found in France. These 
bore oval openings in the calvaria, sometimes of amazing size; and 
the margins of these openings had become cicatrized, showing that 
the patients had long survived the operations. What is more, the 
buttons of bone removed from these skulls, and carefully preserved, 
were found also. Trepanning is known also to have been practised 
by the prehistoric inhabitants of Peru, and by some tribes of North 
American Indians, before the age of Columbus. Lucas-Champion- 
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niere gives here not only a description, with photographic plates, 
of the most important of these neolithic skulls; but he also argues 
that the therapeutic effects of decompression, as we know them 
today, must have been well appreciated by these prehistoric peoples. 
He compares these facts and specimens with the trepanning prac- 
tised in modern times by some of the savage or semi-civilized races 
such as the Kabyles of Northern Africa, the mountaineers of 
Daghistan and of Montenegro, and in some of the islands of 
Polynesia. 

It is an interesting Amlume, which forms the first part of a pro- 
posed historical study of the operation of trephining; the second 
part will be welcome when it appears. A. P. C. A. 


Further Researches into Induced Cell Reproduction and 

Cancer. By H. C. Ross. Pp. 63; 5 colored illustrations. 

Philadelphia and London; P. Blaldston’s Son & Company and 

John Murray. 

The book consists of a ten-page preface by H. C. Ross, in answer 
to criticisms of his earlier work, and five papers by H. C. Ross, 
J. W. Cropper, and E. H. Ross. The first paper is a further study 
of the s(5-called “auxetics” and “kinetics” described in Induced 
Cell Reproduction and Cancer; the second describes a method for 
making fixed films of cells studied by Ross’ “in vitro” method; the 
third describes the application of “auxetics” and “kinetics” to 
cells floating in a fluid medium rather than on a jelly film; the 
fourth describes an investigation of the gasworks pitch industries 
and cancer (abridged from the British Medical Journal, April 15, 
1911); and the fifth describes the action of auxetics on erythro- 
cytes. 

What already has been said in reference to Induced Cell 
Reproduction and Cancer (Amer. Jour. Med. Sci., 1911, cxli, 895) 
applies equally to the first four of these studies. The fifth 
paper, by a ncAV worker in this field, E. H. Ross, describes the 
application of the principles and niethods of H. C. Ross to the 
study of division in mammalian erythrocytes. The author considers 
the nucleated red cell and granular erythrocyte to be of the same 
class, but appears to have been more successful in his experiments 
with the latter cell. The cell may divide into a variable number of 
daughter cells, depending on the size of the parent cell. Within 
certain limits, it seems that the further, the conditions of the 
experiment are removed from those of normal adult circulating 
blood, the more likelj'’ is it to be successful. 
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The book, throughout, shows the same deficiency in detailed 
report of individual experiments, the same general type of illy 
founded conclusions, the same disregard of other work in physical 
biology, and the same diffuse pedantic style of presentation noted 
in its predecessor. H. T. K. 


Collected Papers by the Staff of St. Mary’s Hospital, Mayo 
Clinic, Rochester, Minnesota, 1911. Pp. 603; 250 illus- 
trations. Philadelphia and London: W. B. Saunders Company, 
1912. 

There are twenty-three contributors to this volume, of which 
]Mrs. M. H. Mellish is the capable editor. Nearly two hundred 
pages are occupied by papers dealing vuth the surgery of the 
alimentary canal, including nearly every subject of importance 
from carcinoma of the lips and tumors of the vomer to intestinal 
parasites and diverticulitis of the rectum. It is rather stretching 
a point, however, to include “Hodgkin’s Disease” and “Sarcoma 
of the Cervical Glands” among lesions of the alimentary tract. 
Genito-urinary subjects occupy more than two hundred pages; and 
it is again somewhat of a shock to find carcinoma of the breast 
classed here vdth surgery of the prostate, ureteral calculi, and tuber- 
culosis of the kidneys. The temptation even for abdominal surgeons 
to have their say on the burning question of the day — ^the operative 
treatment of fractures — ^proves too strong to resist, and we find 
two papers dealing with this subject. The results secured do not 
appear to have been particularly brilliant. It is interesting to 
be told that hlr. Lane employs wooden screws to hold his 
steel plates in position. Perhaps we may expect in next year’s 
volume accounts of arthroplasties, if not indeed disquisitions on 
the pathology and treatment of congenital dislocations. “Nil 
intentatum nostri liquere poetse.” A. P. C. A. 
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The Wassermanii Reaction in the Rabbit. — In 1908 Sachs and 
Altmann found that sj^jhilitic sera, which gave a negative Wassermann 
reaction in the inactivated state, frequently exhibited a strongly 
positive reaction when active. The fact that certain normal sera also 
reacted positively prevented the utilization of this fact in a diagnostic 
way. L. Halberstaedter {Berlin. Min. Woch., 1912, xlix, 594) has 
made the interesting observation that the conditions are exactly 
reversed in tlie rabbit. He finds that the serum of most normal 
rabbits, when inactivated, gives the Wassermann reaction. In the 
fresh, active state, the sera of normal rabbits give a negative reaction 
almost without exception. Occasionally there is slight inhibition of 
hemolj'sis, but never a well marked positive reaction. The serum of 
rabbits infected with dourine, however, gives a positive reaction. 

'The possibility is, therefore, apparently present of finding specific 
immunity reactions in the rabbit tlrrough the examination of sera in 
the active state. The observations appear to be of considerable 
importance in view of the extensive experimental researches, which are 
being made at the present time on lues. 


The Histological Disappearance of Skin Syphilides under Salvarsan. 
— ^Rohrbach {Munch, med. Woch., 1912, lix, 967) has made histological 
studies of various sldn lesions of syphilis under the influence of treat- 
ment, particularly with salvarsan. He finds that the specific infiltra- 
tions persist for some time, though the diffuse leukocytic infiltrations 
disappear more rapidly. The morphological picture and the extent of 
the plasma cell infiltration furnish a good indication as to the more 
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or less successful destruction of the spirochetes. The earlj”- institution 
of treatment and the administration of salvarsan at frequent intervals 
markedly influence the quality and rapidity of disappearance of the 
infiltrations. Endarteritic changes are strikingly affected by treatment. 
Following salvarsan, the elastic fibers undergo further injury, and may 
disappear entirely; in other Avords, elastic tissue is less afl'eeted by the 
living spirochetes than by their endotoxins. In vieAV of the long 
duration of the infiltrations in many cases, it Avould appear to be 
rational treatment to combine inunctions with the salvarsan. 


The Histological Structure of Syphilitic Lesions in the Babbit. — 
Uhlenhijth, P, Mulzer, and M. Koch (Deidscli. mcd. TT^ocA., 1912, 
xxxviii, 1079) have made a -histological study of the lesions in syphilitic 
rabbits. They summarize their findings as follows: Regardless of 
the source of the material, the nature of the lesions produced is prac- 
tically identical. There are formed granulations or granulation tumors 
arising from the mononuclear Ijmiphoid cells; in the central zone 
there appears very early a tissue suggesting embrjmnic connective 
tissue, which the authors designate mucinous degenerated connective 
tissue. The lymphoid infiltration is usually diffuse, less often in the 
form of a nodule; in the latter epithelioid cells may be found. Among 
the lymphoid cells numerous plasma cells are found, and also eosino- 
phile cells. In certain instances plasma cells were so abundant that 
they predominated. Giant cells were observed in only one case; they 
were situated in the mucinous degenerated connective tissue. They 
were quite small and corresponded to the so-called Langhans type, 
hliliary foci of necrosis, such as are found in the liver and adrenals 
of newborn infants, were seen frequently, usually in the mucinous 
degenerated connective tissue. Perivascular lymphoid infiltrations 
were not uncommon, whereas partial or complete obliteration of the 
vessels was noted only a few times. In some cases cells filled with fat 
droplets Avere numerous at the edge of the lymphoid infiltration next 
to the mueinous degenerated tissue. The disappearance of the testicu- 
lar canaliculi Avas analogous to the condition obserA^ed in human 
syphilitic orchitis, except for the scarcity of elastic tissue fibers in tlie 
rabbit. The richness of the lesions in spirochetes is strildng and finds 
its parallel in human congenital syphilis. The lesions in the rabbit 
resemble those of congenital lues i-ather than the acquired disease of 
adults in other respects. There is an absence of extenswe necrosis or, 
caseation in the central area of the granulation tumors. The authors 
consider the mucinous degeneration of the connective tissue seen in 
the rabbit as a specific reaction of the rabbit — the equivalent of the 
necrosis or caseation found in human cases. 


Recent Modifications of the Romanowsky Stain. — S. Szeesi 
{Deutsch. med. Wocli., 1912, xxxviii, 1082) reviews some of the more 
recent modifications of the RomanoAA’^sky stain, and concludes that the 
panoptical method of Pappenheim, which follows, is the best, (a) The 
dry fims are fixed in May-Grunwald’s staining solution tliree minutes. 
(The stain is a modified Jenner’s stain, Avhich is dissolved in methyl 
alcohol.) (b) Next add an equal quantity of distilled water, and 
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stain one minute, (c) Pour off tlie stain without washing, and then 
treat the specimen with freshly prepared aqueous Giemsa’s solution 
fifteen minutes, (d) Wash thoroughly in water, (e) Blot dry. (Avoid 
drying over the flame, since the azure staining is injured). (/) Mount 
in neutral Canada balsam. The erythrocytes are rose colored, poly- 
cln-omatophilic red cells bluish violet, basophilic granulation blue, 
nuclear particles reddish violet. The nuclei of leukocytes are violet, 
often reddish violet. The bodies of lymphocytes are light blue. Neu- 
trophilic granules take a brownish color, and are remarkably sharp 
and distinct. The eosinopliilic granules are red, mast cell granules 
ultramarine blue, azure granules purplish red. The technique is 
simple, and the results almost uniformly good. 


Clinical Experience with Neosalvarsan. — A. Stuhjier {Deutsch. med. 
WocJi., 1912, xxxviii, 983) has had the opportunity of using neosal- 
varsan in a variety of luetics at various stages of the disease. As with 
salvarsan, he began by employing intramuscular injections of the 
drug, but soon abandoned this method of administration for the 
intravenous route. He finds that neosalvarsan possesses several 
advantages over the older preparation. (1) The substance is very 
easily soluble, making the preparation of the solution for administra- 
tion much simpler. (2) The fact that sodium hydrate is not required 
in the preparation of the solution eliminates a number of possible 
dangers. (3) With similar doses, neosalvarsan is better borne than 
old salvarsan. Intestinal disturbances and collapse are almost never 
observed. (4) With neosalvarsan the dose may be increased to twice 
that employed with old salvarsan. Drug rashes are more frequent, 
but lead to no permanent injury. (6) The activity of the preparation 
in man certainly equals that of old salvarsan; in animals the new 
preparation greatly exceeds old salvarsan in potency. (6) Intra- 
muscular injection of neosalvarsan causes much less local irritation, 
and the absorption is much more rapid than with old salvarsan. 

Perpetual Arrhythmia. — H. A. Freund {Deutsch. ArcJiiv. f. klin. 
Med., 1912, cvi, 1) reports a clinical and pathological study of cases of 
perpetual arrhythmia. The conclusions he arrives at are as follows: 
The view that perpetual arrhythmia is due to exclusion of the impulses, 
which normally arise in the node of Keith and Flack, is supported by 
Freund’s findings, for all cases showed marked anatomical changes 
in this region. The long-continued arrhythmias probably have their 
origin in injury to the conduction system. The more severe the 
injury, the less frequent becomes the pulse. Thus a clinical syndrome 
may develop, which simulates closely Adams-Stokes’ disease. From 
typical cases of Adams-Stokes’ disease, such a case is distinguished 
by the absence of auricular systoles; the jugular vein shows the ven- 
tricular venous pulse. Possibly through severe tissue injury in the 
auriculoventricular region, attacks of ventricular tachycardia may 
arise. Plowever, periodic ' auriculoventricular automatism may be 
present without serious disease of the auriculoventricular region. 
If one assumes that auricular fibrillation is the explanation of the 
perpetual arrhythmia, the cause of the irregularity in ventricular 
action is clear. 
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The Treatment of Nevi, Based on More than 2000 Cases. — Bunch 
{British Med. Jour., August 10, 1912, 296) says that during the 
last two years and a half he has treated over 2000 nevi by solid 
carbon dioxide, apart from other sldn diseases. For stellate, capillary, 
cavernous, and flat pigmented nevi the method is excellent, and gives 
most satisfactory results. For linear nevus, and nevus verrucosus, 
where there is much thickening and warty growth, it is not so good, 
but these cases are, of course, very rare. For port-wine stains {laches 
de feu) it depends how far the corium and underlying structures are 
involved; the most satisfactory cases are port-wine stains with a 
nodular, irregular surface, and warty projections, and for these there 
is no other really satisfactory method of treatment. But for the vast 
majority of nevi there is no more effective treatment, satisfactory, and 
painless remedy, nor one which gives such uniformly good results. 


A Study of Sprain Fracture as an Essential to the Occurrence of 
Dislocation. — ^Ross {Annals of Surgery, 1912, Ivi, 599) made a study 
of this subject from experimental work on lower animals, and the 
cadaver and from .T-ray observations. He concludes that practically 
all, if not all, dislocations are permitted by the primary occurrence 
of strain of tendons and ligaments, followed by avulsion of tendons 
and then sprain-fracture, or gross fracture. It is possible that some 
dislocations are permitted to occur by separation of the fibres , of the 
capsule in place of by sprain-fracture or gross fracture. All dislo- 
cations should be skiagraphed, and if evidence of fracture is not 
found at first, pictures should be taken in many planes. All dislo- 
cations should be treated as if fracture had occurred, even in tlie event 
of negative a;-ray evidence. Some sprain fractures are too small to 
be shown by x-ray pictures. Often there is spontaneous reduction of 
dislocations, and sprain-fractures or gross fracture is the only evidence 
left that can be detected by the x-rays. The sites of sprain-fractures 
or gross fractures provide the foci from which the osteoblasts issue, 
in those cases showing excessive callus or covering of joint surfaces 
■with osseous tissue; moveover, the softer tissues found in joint cavi- 
ties within a short time after the occurrence of dislocations are often 
in some stage of transformation into bony tissue. Sprain-fracture 
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or fractures occurring consistently in experimental dislocations on 
cadavers afford the most positive proof of the fact that dislocations 
are permitted to occur in this way; but failure to demonstrate 
sprain-fractures or fractures consistently in experimental dislocations 
on cadavers means nothing, since the stage to which degeneration has 
advanced determines whether the greater tensile strength remains in 
the tendons and ligaments or not. Whether the force be suddenly or 
slowly applied, sprain-fracture or fracture precedes the occurrence of 
practically all, if not all, dislocations. 


Operation for Pneumatocele of the Parotid Gland and Stenson’s 
Duct (Glass-blower’s Tumor). — ^Naratu (Deutsch. Zeitsch. f. Chir., 
1912, cxix, 201) says that pneumatocele of the parotid gland and Sten- 
son’s duct gets little attention in the text-books. He reports a case 
■which he believes is the only one to be reported up to the present time 
in which the condition was cured by operation. His patient had a 
swelling of the right cheek which had developed slowly from glass 
blowing, during a period of about nine years. He did not give up his 
work, and in 1901, about a year before Narath saw him, the inflamma- 
tion extended to the mouth and increased rapidly, so that he was com- 
pelled to discontinue his work. He was admitted to Narath’s clinic, 
November 10, 1902. On examination the orifice of Stenson’s duct on 
the right side was distinctly larger than on the left, and the surround- 
ing tissues were red. By pressure on the right cheek a thin fluid and 
air appeared. Both cheeks were rather lax, and on the left side the 
parotid was better defined than on the right. On blowing out his 
cheeks, as in his work, they became much distended, and presented a 
globular projection. On the right side there appeared suddenly in 
the region of Stenson’s duct and the parotid gland, a tumor about 
the size of the thumb below the zygoma and opposite the lobule of 
the ear. When the patient stopped blowing out his cheeks, the tumor 
remained stationary. When it Avas pressed upon by the finger, it 
disappeared with a sound someAvhat like that in an incarcerated hernia 
on reduction by taxis and the patient had the feeling of air and fluid 
entering the mouth. Stenson’s duct could easily be located and 
probed. After the failure of conservative methods of treatment, an 
operation was proposed to the patient and accepted, the object of which 
Avas to reestablish the valve mechanism at the orifice of the duct in 
the mouth, Avhich Avas noAv insufficient. Tlie peripheral half of the 
duct was exposed by an incision parallel to the duct, and Avas found 
to be represented by a loose sac which Avas easily isolated. It was 
ligated close to its orifice in the mouth, and divided internal to the 
ligature, so that the latter remained attached to the portion of the 
duct continuous Avith the gland. From the wound a probe was bored 
obliquely through the cheek muscles until its end made the mucous 
membrane of the mouth prominent. An incision was then made over 
the end of the probe which was passed into the mouth. The ligature 
attached to the free end of the duct was tied to the outside end of 
the probe, and the duct thus drawn into the mouth through the passage- 
way made by the probe. To make a better valvular closure the duct 
Avas twisted slightly on its axis and sutured to the margins of the 
opening in the mucosa so that its end projected into the mouth 2 to 
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3 mm. Healing was good and the gland condition was soon much 
better. But a second operation became necessary for a threatening 
stricture at the orifice of the duct, and was performed two months 
after the first. An incision was made over the duct to the parotid 
tissue, and the duct isolated. The gland with the duct formed only 
a sac which was drained externally by a rubber tube through a passage 
made with a slender forceps behind the lower jaw. In the following 
weeks an effort was made to destroy the remaining parotid tissue 
from which only a small quantity of secretion was exuding. One 
injection of alcohol and three of chloride of zinc accomplished this 
purpose. The fistula closed two months later, and the patient returned 
to work as a glass blower seven months after the second operation. 
He found that he could do his work better than before the operations, 
and had no further trouble. There resulted little or no disturbance 
of the facial nerve which is so frequently injured in operations on this 
gland. 

A Contribution to Surgery of the Heart. — ^Wagner {Dentsch. 
Zeitsch. f. Chir., 1912, cxix, 221) quotes Erich Hesse as claiming, on 
the basis of 21 operated cases, that in 50 per cent, of all cases an 
exact diagnosis of heart wound was impossible. Of 7 cases seen by 
Wagner and operated upon in the Stettin City Hospital, in which a 
diagnosis of heart wound had been made before operation, the diagnosis 
was confirmed by the operation in only 5, and it was found that in 
2 the iDullet had passed by, close to the heart. A wound within the 
heart area does not, of necessity, indicate a heart wound, nor does 
the direction of the bullet always furnish a good guide. In the above 
5 cases of heart wound, confirmed by operation, there were no abnormal 
sounds heard over the heart. Erich Hesse noted such sounds in only 1 
of his 21 cases. Wagner observed an increase of the area of heart 
dulness in only 1 of his cases. Tamponade and strangulation of the 
heart is the most important symptom when it is present, but Wagner 
observed it only once in the 5 cases confirmed by operation, and Erich 
Hesse found it only S times in his 21 cases. Frequently the blood 
escapes from the pericardium through an opening into the pleural 
cavity. Anemia is usually present, but is not characteristic of heart 
wounds. The subjective symptoms of precordial distress, pain in the 
heart region, feeling of pressure and dyspnea, can aid in the diagnosis, 
but are not positive signs. Early diagnosis, therefore, is beset with 
difficulty, but is very important for a favorable outcome from opera- 
tion. It is known that severe heart wounds can be almost symptom- 
less. As the result of his studies, Wagner believes that as soon as a 
probable diagnosis of heart wound can be made, the heart should be 
exposed promptly, in civil life, by operation. This rule does not hold 
in war. He reports a case in which a heart wound was assumed to be 
present with certainty, and in which operation showed positively that 
the heart was not wounded. There was hemopericardium and hemo- 
pneumothorax, but no wound of the heart. Undoubtedly the patient 
would have recovered without operation. The probability is that the 
bullet took a course tangential to the heart, opened the pleura, and 
passed through the lung. Lundmark reported a case which was very 
similar to this one. 
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The Production of Active and Passive Immunity to the Pneumo- 
coccus with a Soluble Vaccine. — ^Hikschfelder {Jour. Amer. Med. 
Assoc., 1912, lix, 1373) says that the extensive employment of vaccines 
made from dead microorganisms has been followed by variable results. 
It seemed probable to him that these discrepancies might be due to 
the fact that in the one case an efficient quantity of the bacterial 
endotoxin has entered into the circulation, whereas, when no bene- 
ficial results ensued it might be that a satisfactory extract of the 
microorganisms had not been obtained. He made an extract by acting 
on living pneumococci with an alkaline pancreatin solution at 37° C. for 
a definite time, stopping the action by slight acidulation, and filtering 
through a Pasteur filter. Rabbits injected with a single dose of the 
extract developed relative or complete immunity to a virulent pneu- 
mococcus culture in about six or seven days. In order to determine 
whether it would be possible to produce a serum which would afford 
passive immunity, a dog was injected with increasing doses of the 
pneumococcus extract. The serum obtained from this dog and injected 
intravenously into rabbits protected them from fatal inoculations of 
a virulent culture of pneumococci. Unfortunately, the serum of the 
dog cannot be used on human beings on account of its toxicity, and 
experiments are being made for the purpose of producing anti-pneu- 
mococcic serum from sheep and horses. Ten patients with pneu- 
monia were treated with the extract, and all recovered. In a majority 
of the cases the crisis occurred within twenty-four hours after the first 
dose. A striking fact was a rapid fall of the number of leukocytes 
within twelve hours and preceding the reduction of temperature. 
Hirschfelder admits that the number of the cases is far too small to 
warrant an estimate of the value of the treatment, but he believes 
that his results certainly prove that the treatment is harmless. 


The Duration of Immune Bodies in the Blood after Antityphoid 
Inoculation.WoLLSTEiN {Jour. Exper. Med., 1912, xvi, 315) found that 
in a series of 24 persons inoculated with antityphoid vaccine that 
immune bodies in the blood reached their height within two months 
after the first inoculation, or one month after the third inoculation, 
then fell rapidly within the next two months. Only 19 of the cases 
could be followed longer, and 8 of these were negative for bacteri- 
cidins within ten months after inoculation, and 15 were negative 
after thirteen months. Only one serum reacted in a dilution of 1 to 
1200 at the end of thirteen months. Wollstein says that there is, of 
course, no justification for the conclusion that clinical immunity 



144 


PROGRESS OF MEDICAL SCIENCE 


can be determined absolutely by the measure of immune bodies in 
the blood, since experience has apparently proved the contrary, a 
fact which can be accounted for by the latent power of the body cells 
to react more quickly to a stimulus which has once made them sensi- 
tive. That this power lasts for many years after an attack of typhoid 
fever is well known. Further study is required to prove its duration 
after antityphoid inoculation. It would seem, however, that reinocu- 
lation with typhoid vaccine within a year is indicated when exposure 
to typhoid fever seems imminent. 

The Administration of Salvarsan in Syphilis. — ^Fordtce {Jour. 
Amer. Med. Assoc., 1912, lix, 1231) says that the efficiency of salvarsan 
bears a direct relation to the age of the infection. In the early stage 
three or four doses supplemented by mercury wdll in many cases cure 
the disease in from six months to a year. The florid stage requires 
more intensive treatment; five or six doses followed by several mer- 
curial courses are necessary. In some forms of syphilis of the nervous 
system the effects of salvarsan are more satisfactory than those of 
mercury and potassium iodide. In malignant syphilis, when mercury 
has been given over a long period continuously, vdthout changing the 
clinical manifestations or the blood reaction, not infrequently all 
of the manifestations disappear after one or two doses of salvarsan. 
These patients probably develop more or less immunity to mercury, 
or their strains of spirochetes are more amenable to arsenic treatment. 
A reaction iminfluenced by a long course of mercury may be changed 
by one or two injections of salvarsan. In other words, a combination 
of salvarsan and mercury is more efficient in changing the blood 
reaction than either alone. In the primary stage it is possible per- 
manently to reverse the blood reaction with salvarsan, but, as the 
disease grows older, the probabilities of changing it with only a few 
doses grow less. The introduction into the system of such large 
quantities of the drug as is possible with neosalvarsan may so con- 
centrate the treatment that all or most of tlie organisms are destroyed, 
but it has not yet been used long enough to enable us to draw definite 
conclusions. 


The Effect of Benzol on Leukemia. — ^Koranyi {Berlin. Jclin. Woeh., 
1912, xlix, 1357) reports a typical case of leukemia that improved 
remarkedly apparently as a result of the systematic administration of 
benzol. The patient was a woman, aged thirty-two years, who noticed 
seven montlis before applying for treatment, that her spleen was 
enlarging, and that she had become very weak. The blood count 
showed 3,100,000 red blood cells and 220,000 white blood cells, includ- 
ing 70 per cent. pol 5 Tiuclears, and 16 per cent, myelocytes. A single 
exposme to a;-rays was made February 1, 1912, and two weeks later 
the benzol was commenced, giving from 3 to 4 grams a day. By 
April the white blood cells had dropped to 65,000, and by the middle 
of May to 8,000, and the general health showed marked improyement. 
Koranyi has tried tliis treatment in a number of cases of leukemia, and 
as yet there have been no failures. The spleen subsides to normal 
size in time, but there is less effect upon the lymph nodes. The benefit 
is more gradual than from x-ray therapy, but the benzol may succeed 
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in cases where radiation has failed to benefit. Patients who have 
already had .T-ray treatment seem to respond more readily to the 
action of benzol. Doses of even 5 grams of benzol during the day gave 
rise to no serious by-effects. The stomach disturbances such as 
burning in the stomach, eructations, and dizziness may be avoided 
by giving an equal amount of oil in a capsule together with the benzol. 
Koranyi’s attention was first called to the action of benzol upon the 
blood by Barker’s report of three cases of purpura hemorrhagica 
with aplastic anemia, in 3 girls who worked with benzol in a factory. 
Two of these cases ended fatally. Selling’s experimental research has 
further established that benzol first increases the production of leuko- 
cytes and then has a destructive action on them, while the number of 
red blood cells is not modified. At the same time it was observed 
that the bone marrow, the spleen, and entire lymphatic system showed 
marked aplasia. 


Absorption of Food in Typhoid Fever. — Du Bois {Arch. Int. Med., 
1912, X, 177) relates the results obtained by him in a study of the 
absorption of the high calory diet in typhoid fever as advanced by 
Coleman. Du Bois found that carbohydrates when given in amounts 
under 300 grams a day were present in the stools only in traces, if, 
indeed, they were present at all. When amounts larger than 300 
grams were given, the stools sometimes contained 2 or 3 grams of 
reducing bodies. The nitrogen of the feces averaged 1.12 grams a 
day, and never exceeded 1.8 grams, amounts which are within normal 
limits. The loss was 7.1 per cent., which is a figure lower than that of 
previous observers. This, perhaps, may be due to the fact that the 
diet was less irritating to the intestinal tract. With the fats there 
seemed to be a diminution of both the percentage loss and the actual 
weight of fat in the feces as the disease progressed. Du Bois says it 
is hard to give averages which are fair, but it can be said that during 
the first three weeks of the attack and during the height of a relapse, 
the patients lose on an averate 7.2 per cent, of the ingested fat. Later 
in the disease, with a falling temperature and decreasing toxemia, they 
lose about 4.6 per cent. The average loss for all cases examined was 
6.02 per cent., which, though higher than the normal figure of 3 per 
cent, for a similar diet, is not enough higher to be of any clinical sig- 
nificance. The dried feces contained from 30 to 50 per cent. fat. 
However, very large amounts of fat were given. The stools of typhoid 
patients on the high calory diet resemble normal stools very closely. 
The indican of the urine, which is rather high during the early part 
of the disease, decreases steadily as the patient’s condition improves. 
The indican excretion compares favorably with that of Bolin’s normal 
individuals. They can absorb very large amounts of fat, but the 
percentage of absorption is somewhat lower than normal, especially 
early in the disease. 

The Treatment of Leukemia with Benzol. — ^Kiralyfi {Wien. 
Min. Woch., 1912, xxv, 1311) reports 7 cases of leukemia treated 
systematically with benzol. The benzol was given in capsules together 
with an equal amount of olive oil, each capsule containing 0.5 gram of 
the drug. The dose at first was four capsules a day, and this dose was 
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gradually increased until the patients Avere taking two capsules five 
times a day. The length of the treatment varied from three weeks to 
five months. Most of the cases belonged to the myeloid type. The 
leukocytes returned to normal numbers and the leukemic lesions 
subsided. The other symptoms of leukemia showed marked benefit 
from the beginning of treatment. The fever and enlargement of the 
spleen subsided early in the course of the treatment. In the single 
case of lymphatic leukemia treated the improvement was noted 
exceptionally early, the leukocytes dropping to 7200 in tliree weeks, 
from 131,200 at first. This case had been treated a year before Avith 
the x-rays, with the result of a drop in the leukocytes from 80,000 to 
40,000, but an increase in the glandular enlargement. The benzol 
treatment was also tried in a case of polycythemia Avith some benefit, 
but the patient Avas only under obserA'ation a short time. The results 
in the case suggest that possibly benzol may be of A’^alue in regulating 
blood production in this disease. The author states that the period 
of observation has been too short to determine AA'hether the benefit 
Avill be permanent, but improvement occurred in every case treated. 


PEDIATRICS 

UNDER THE CHARGE OF 

LOUIS STARR, M.D., and THOMPSON S. lYESTCOTT, M.D., 

OF PUILADELPHIA, 


The Cutaneous Reaction to Tuberculin in Childhood. — C. Paget 
Lapage {British Jour. Child. Dis., 1912, ix, 493) states that the cutan- 
eous method of von Pirquet is, in children, better, safer, and more 
reliable than the conjunctival method. The cutaneous test approxi- 
mates more closely in its results to the subcutaneous, than does the 
conjunctival. McNeil found better results from undiluted tuberculin 
rubbed ihto the unbroken skin than Avhen it Avas applied as in Amccina- 
tion. Twenty-fiA'e per cent, tuberculin is strong enough to be reliable. 
The ordinary reaction, occurring Avithin tAveh'e hours, consists of 
redness and SAvelling of the area to AAdiich the tuberculin Avas applied, 
and often inAmh^es a larger area surrounding it. Rapid and ephemeral 
reactions occur Avithin a feAV hours, reach their maximum in from ten 
to tAvelve hours, and disappear in tAventy-four to forty-eight hours. 
Strong, lasting reactions may take tAvo or three daj^s in AAdiich to 
reach their maximum. A delayed reaction does not appear for one 
or two days. When it does appear it is often Avell-marked and may 
last several days or Aveeks. A reaction indicates that the individual 
has been infected with the tubercle bacillus. The body may liaA^e 
resisted the disease, and the tubercle bacillus be in a state of inactivity, 
yet the body AAdll react to -the tuberculin. The number of children 
reacting to the test, increase with their age, although there is probably 
a diminution after the tenth year. The reaction is increased by tuber- 
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culin treatment. It is established that there is no reaction in many 
cases of advanced tuberculous disease exhibiting cachexia, and in 
many cases of mixed infection. Slight reactions seem to occur with 
greater frequency in cases which are negative clinically. Prolonged 
reactions tend to occur in abdominal or glandular tuberculosis. 
McNeil claims that the intensity of the reaction varies directly 
with the vigor of the patient. 


Pneumococcal Infection in Infancy and Childhood. — Gavin Fulton 
{Pediatrics, 1912, xxiv, 599), in discussing pneumococcal infections in 
childhood reports the treatment of this condition by vaccines. The 
pneumococcal infection may be general from the start, and the pneu- 
monia a local expression of it. Or the pneumococcus may invade 
any .part of the body and be the primary factor in a local inflamma- 
tion which may or may not become general. The constitutional 
symptoms of acute pneumococcal infection are characteristic, irrespec- 
tive of the seat of the infection. There are chill, high continued fever, 
tachypnea, increased arterial tension, and evidence of meningeal 
irritation. A certain proportion of cases of pneumococcal pneumonia 
do not respond to the routine symptomatic treatment, there being 
nothing to combat the specific bacterial infection. This fact led 
Fulton to try out pneumococcus vaccines on a series of cases. These 
cases received no other treatment except the vaccine and continuous 
exposure to fresh air. The results in 5 cases detailed by Fulton are 
very good. The dose was from a half to one bulb of the vaccine con- 
taining 40,000,000. The vaccine reduced the temperature, pulse, and 
respiration within twenty-four hours, hastened resolution, and cut 
short the course of the disease. In several cases the dose of vaccine 
was repeated in forty-eight hours when the symptoms again tended 
to increase in severity, but after the second dose the symptoms became 
progressively less marked. Most of the cases were of the worst type, 
with fever of 105° to 107° F., pulse rate from 140 to 150, and respir- 
ations from 40 to 60 per minute. The ages were from three months 
to four and one-half years. One case died. This case was treated 
in the routine way at first and consent was only procured for using 
the vaccine after collapse had set in. Fulton believes vaccine to be 
a legitimate line of treatment, and of value not only in pneumonia, 
but in pneumococcal infection anywhere in the bodjL Stock vaccines 
were used in these cases as the delay and difficulty in preparing 
autogenous vaccines made this form impracticable. 


The Dietetic Treatment of Purulent Affections of the Urinary 
Tract in Children. — Hugo Notiuiann {Berlin. Idin. Wocli., 1912, Ixix, 
1848) mentions the doubt as to the mode of infection in purulent 
conditions of the urinary tract in children, and suggests the probability 
of a hematogenous infection in many cases. Other organisms besides 
the bacillus coli are presumably causative factors. The latest treat- 
ment of these conditions in Germany follows an English method, and 
is based on the fact that in pyelitis the urine has an acid reaction. 
Potassium citrate is given during the whole day in large doses. Whether 
the results are due to the alkaline reaction induced in the urine or to 
flushing of the urinary tract through the diuretic action, the fact 
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remains that this treatment gives excellent results in pyelitis with 
acid urinary reaction in children. In the exhibition of alkaline waters 
the result is due to the alkalinity induced in the urine. Nothmann 
found remarkable improvement in cases of pyelitis by feeding a malt 
soup to the children. This diet is found to render the urine consistently 
alkaline, Avhile the ordinary milk diets render it acid. Keller’s “malz- 
suppe” was used in these cases. The original formula consists of 4 
liter milk, f liter water, 100 grams “Loefflu'nd’s Malzsuppeextrakt, ” 
and 50 grams wheat flour. The presence of calcium carbonate in the 
malt extract accounts for the alkaline reaction of the urine. Each 
liter of the above formula coii tains 1.1 gram of calcium carbonate. 
This form of feeding, besides improving the urinary condition, greatly 
improves the general condition and nutrition of the child, and so 
increases its immunity against the infection. The "malzsuppe” 
should only be used when the child is old eno.ugh to digest this type 
of nourishment, and where the child’s general condition indicates it. 
Fortunately pyelitis is not so frequent during the first six months of 
life, so that this form of diet should be applicable to a large number 
of cases occurring after the sixth month. The “malzsuppe” stimu- 
lates appetite, opposes constipation, improves the general nutrition 
and acts as an excellent therapeutic agent on the purulent condition 
of the urinary tract. 


O BSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFBSSOn OF OBSTETRICS IN TUB JEFFERSON MEDICAL COLLEGE, nil LADELPHIA. 


The Effect of Chloral Hydrate upon the Liver and Kidneys. — 
Hopkins, pathologist of the Sloane Hospital for Women, reports 
(Amer, Jour. Obstet., April, 1912) the results, of his studies from the 
effect produced by chloral hydrate on the liver and kidneys. He finds 
that occasionally this substance produces fatty changes in the liver 
similar to those caused by small doses of chloroform. These changes, 
however, are not identical witli those found in eclampsia and in 
delayed chloroform poisoning. Chloral hydrate produces no histo- 
logical changes in the Iddneys, but causes an increase in the urinary 
nitrogen, which may be delayed until after recovery from anesthesia, 
and tends to return again to normal. 


Fever in the Newborn. — Cautley {British Med. Jour., May IS, 
1912) calls attention to the fact that newborn infants are exposed to 
septic infection at the umbilicus. Soon after birth they may show the 
effects of confinement in the various lesions produced by pressure or 
infection. Changes in the respiratory tract incident to the establish- 
ment of respiration and disturbances of digestion, may also cause 
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fever. The temperature of the newborn is usually depressed by 
bathing, and short variations in temperature are without significance. 
The daily rise or persistence of abnormal temperature is important. 
Fever occuning during the first few days after birth is usually the 
result of mild toxemia, which disappears with the plentiful adminis- 
tration of colostrum, or of water. In infants born in severe labor, 
pain and nervous irritation may cause fever, while meningeal hemor- 
rhage usually produces subnormal temperature. Injury to the cranium 
in labor, followed by meningitis, produces fever, and where the scalp 
is insuificicntly injured to slough, gangrene may develop and septic 
infection. As a rule, sepsis causes 50 per cent, of fever in the newborn. 
Of this, 25 per cent, may be ascribed to the digestive tract. Cautley 
cites the case of a mouth infection, followed by fever, and death, and 
1 of pustular dermatitis causing severe fever, from which the child 
gradually recovered. Umbilical sepsis is well recognized as a cause of 
fever in the newborn. The treatment of the condition consists in 
preventing infection by antiseptic precautions during labor, by anti- 
septic dressing of the cord with dry sterile powder, preceded by the 
application of alcohol, ^^^len infection arises chloral is sometimes 
useful to relieve spasms. For the toxemia, irrigation of the bowels 
with hot saline fluid is useful, and in severe cases saline fluid should 
be given beneath the skin. If the bowel movements are offensive, 
small doses of gray powder are beneficial. Brandy is indicated. So 
far as the prognosis is concerned, fever following localized infections 
is not a sign of great danger. Where constitutional symptoms of 
infection develop, the prognosis is exceedingly grave. Failure to take 
and to assimilate food, with great depression, are also bad sj^ptoms. 
Prolonged fever, even with local or general paresis, may often end in 
complete recovery. 


Induced Labor for Pelvic Contraction. — Bagger-Joergensen 
{Archiv mcnsuellc V Ohstcirique, February, 1912) reports 29 cases of 
induced labor in G400 confinements, among whom were 100 cases 
of contracted pelvis. In 25, labor was begun by the introduction of a 
bougie; in 4 by rupturing the membranes. The thirty-fifth or thirty- 
sixth week of gestation was the time selected. There was no maternal 
mortality. The morbidity rate was 3.5 per cent. Of the 30 children, 
27 were born living, with an immediate mortality of 10 per cent. The 
secondary mortality during the first imar was 8 per cent. 

Cleidotomy. — ^Leibicii {Zentralbl. /. Gynak., 1912, No. 19) reports 
the case of a primipara brought to the hospital in labor with a large 
child, the mother having a normal pelvis. A general practitioner 
had applied forceps unsuccessfully, and in his efforts to deliver had 
lacerated the perineum. The head had not rotated normally and the 
shoulders had become impacted at the pelvic brim. The forceps had 
brought the head to the vulva but could not deliver. The position of 
the child was the second. To dislodge the shoulders cleidotomy was 
performed from the left side, the arm brought down, and delivery 
readily effected. The dead child was a male, 55 cm. long, and weighing 
5050 grams. The bisacromial diameter Avas 14 cm., and the shoulder 
circumference 45 cm. The cleidotomy reduced the bisacromial 
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diameter to 10.5 cm. and the circumference of the shoulders to 40 cm. 
Examination of the body of the child showed that the subclavicular 
bloodvessels had not been wounded. A second case is reported in 
which the operation was done upon an anencephalic fetus with impac- 
tion of the shoulders. Both clavicles were severed and delivery effected 
by inserting a blunt hook into the right axilla. The reviewer believes 
that cleidotomy is often neglected in performing difficult vaginal 
delivery. Where the fetus is dead or djdng the obstetrician should 
refrain from difficult extraction until he has lessened the size of the 
fetus. His first impulse is to perform craniotomy, but this is often 
not sufficient, and cleidotomy should he added. The reviewer has 
several times succeeded by cleidotomy followed by the application of 
the blunt hook in the axilla, in delivering large dead children vdth 
very little injury to the mother. 


GYNECOLOGY 

UNDER THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PRILADELPHIA. 


Menorrhagia of Puberty. — ^^V eil (rf?m. dc Med. ct Chir. Infan- 
tiles, 1912, xvi, 553) says that cases of very profuse and prolonged 
uterine hemorrhages, occurring either coincidently with the onset of 
puberty, or shortly afterward, are seen not very infrequently, and 
have usually been attributed to some local cause, such as uterine 
or ovarian congestions, inflammations, or other lesions. From a 
careful study of several such individuals, however, Weil has come 
to the conclusion that the condition is, in most instances, merely one 
manifestation of a general dyscrasia. In 9 cases which ‘have come 
under his observation no genital lesions whatever were to be found. 
Most of these girls had showed a clearly marked hemophilic tendency 
during childliood, and in 7 there was an hereditaiy tendency to the same 
eondition on the maternal side. Examination of blood taken from a 
vein showed in every instance increased coagulation time, as did the 
bleeding test of Duke. This is performed by malcing an incision 2 mm. 
in length in the lobe of the ear. If the drop of blood which forms is 
gently removed without wping every half minute, bleeding should 
cease, in a normal individual, in from two and one-half to three and 
one-half minutes, .but in all the cases of menorrhagia at puberty this 
time was increased, in one instance up to one and one-half hours. 
In several of the cases a history of icteric attacks was present, and in 
one there was a remarkable family tendency to icterus. In 5 cases 
developmental anomalies, such as underdevelopment, gigantism, or 
obesity were noticeable features. Weil considers the basic trouble in 
all these cases to be probably some functional disturbance of all the 
glands of internal secretion — thyroid, pituitary, adrenals, ovaries. 
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etc. He thinks the hemorrhagic tendency is purpuric rather than 
ti’uly hemophilic in character, as in no instance Avas there any evidence 
of paternal inheritance. He warns that these patients should he kept 
aAvay from the surgeon, and considers the best treatment to he 
organotherapy, plus the injection of fresh, normal serum, the latter 
in many instances being the only thing that will stop hemorrhages 
which may be so seA^ere as to threaten life. Of the various organ 
preparations he has found thyroid extract, given in small doses, 
the most satisfactory. 


Lactation Associated Avith Ovarian Carcinoma. — Taa^ instances 
of this condition are reported by Saenger {Monats. f. Gehurts. u. 
Gynak., 1912, xxxau, 436). The Avomen Avere aged thirty-fiA’e and 
fifty-five years respectively; in neither was pregnancy present. Both 
had showed the presence of distinct lactation before death, and at 
autopsy the breasts shoAved the histological picture of functionating 
organs. In one patient a primarj’- OA’-arian tumor, presumably a 
carcinoma, had been removed scA'^en months before death; at autopsy 
a condition of general carcinomatosis was found. In the second case 
the uterus, one ovary, and a portion of the other had been removed 
three years previously; autopsy shoAA’-ed the presence of extensive 
medullary carcinoma of the stomach with numerous metastases, the 
remaining portion of the one OA’-ary Avas completely carcinomatous, 
and there was an adenoma of the hypophysis. Saenger calls attention 
to the fact that Avhile the development of the breasts before the occur- 
rence of pregnancy has been shoAAm pretty conclusively to be dependent 
upon the presence of healthy ovaries, the relations betAveen these 
structures during pregnancy are by no means so constant, nor are 
the causes of the not infrequently observed phenomenon of e.xtra- 
gestational milk secretion thoroughly understood. Such instances 
have been described in connection Avith OA'^arian cysts, and other 
ovarian tumors, but, so far as he could determine, not in connection 
with carcinomas. It is Avell knoAAm that occasionally lactation appears 
after double oophorectomy, and cases are on record where normal 
lactation folloAved castration during pregnancy, so that the presence 
of the ovaries cannot be considered necessary to its occurrence. In 
the 2 cases reported by Saenger, howcA'-er, castration cannot have been 
the only factor, as in one a portion of one ovary was not remoA^ed. 
Saenger considers the presence of the developing tumor to have been 
the underlying cause of the lactation in these instanees, accepting the 
theory of Askanazy that embryonal tumors, such as teratomas, can 
have a specific action on the genital sphere, and that other tumors 
witb but slightly differentiated, embryonic cells — anaplastic carcin- 
omas and sarcomas — can exercise a similar stimulus to hyperplasia 
of certain organs. Saenger believes that carcinomas developing in 
the ovary may be especially embryonic in character, and that the 
unripeness of the tumor, rather than its seat in the OAmry, is respon- 
sible for its ability to cause changes in distant organs— changes Avhich 
have manifested themselves not only by the assumption of physio- 
logical activity on the part of the breasts, but, in one instance, by 
the adenomatous proliferation of the hypophj^sis as Avell. 
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Lactic Acid Therapy in Gynecology. — ^Pouliot {Rev. ■prat. eVObst. 
et de Gyn., 1912, xx, 257) says that while the internal use of lactic 
acid bacilli is falling off somewhat since the first burst of enthusiasm, 
the value of these organisms under certain conditions for external 
application is just beginning to be realized. Lactic acid cultures are 
not of much use in combatting acute suppurative conditions, but in 
infections by members of the colon group, by most of the anaerobes, 
and especially by the organisms of putrefaction, their antagonistic 
properties maj'’ be utilized to great advantage. For local application 
liquid cultures are, of course, the best, next to these the powdered 
“lactobacilline.” The compressed tablets Pouliot believes to be often 
inert, as they may be rendered sterile by the heat engendered during 
compression. While the use of this form of therapy in gynecology is 
of distinctly limited application, Pouliot has found it of decided value 
in the treatment of suitable conditions. He gives vaginal injections 
of the liquid culture in cases of ulcerated neoplasms of the cervix, 
necrotic polyps, esthiomene vulvse, vaginismus (which he considers to 
be always accompanied by an ulceration, or at least a fissure of the 
vestibule), and after vaginal hysterectomy by the clamp method, to 
combat the fetid discharge which always results from necrosis of the 
pedicles. 
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EDWARD JACKSON, A.M., M.D., 

DENVEn, COLOHADO, 
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T. B. SCHNEIDEMAN, A.M., M.D., 

PHILADELPHIA. 


On Ocular Palsies Occurring as the Sole or Most Conspicuous 
Evidence of Disease. — Hawthorne {Ophthalmoscope, November, 
1911, p. 750) discusses the important question whether in a given 
case of palsy of ocular muscles, the condition may be regarded as 
simply a local matter, or whether it is an indication, perhaps the 
first, of progressive- and serious disease of the central nervous system. 
Probability there may be, one way or the other, but not certainty, 
or at least certainty only arrives when, through the lapse of time, it 
is seen that the paralysis was a mere isolated event in the patient’s 
clinical history, or that, on the contrary, it was the forerunner of 
even more serious mischief. Analogously to disturbances of other 
peripheral nerves, for example, the facial, palsies of one or more of the 
ocular muscles may undoubtedly be a purely local phenomenon. 
The difficult is to be sure that this is the explanation in any individual 
case. All that can be said, perhaps, in the way of help in this difficulty 
is, that if the absence of syphilis can be guaranteed, if there are no 
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other signs of nervous disease, and if the patient is more or less defin- 
itely “rheumatic,” it is a reasonable conclusion for practical purposes 
that the paralysis is of the simple order. Not that this necessarily 
means that it is to be of brief duration or that a complete cure is 
certain; on the contrary some of the ocular paralyses associated with 
central organic disease are but slight in degree and transitory in 
duration. One remark in reference to the simple or rheumatic paralyses 
may be added: It is that for the most part such paralyses are confined 
either to a single nerve or to a single branch, or possibly neighboring 
branches, of one and the same nerve. This rule is not absolute, but 
it has a fairly commanding range. Of ocular paralyses connected 
with chronic degenerative nervous disease the relation with tabes 
dorsalis is of great importance, not only because such paralyses may 
accompany the other symptoms of the affection, but from the fact 
that the ocular disturbance may be the first, and for some time the 
only evidence of those degenerative changes in the nervous system, 
which in their complete expansion produce the clinical picture of tabes 
dorsalis. And what is true of tabes is almost equally applicable to 
its near relation — general paralysis of the insane. Another nervous 
disease, of which ocular paralysis may be the first sj'mptom, is dissemin- 
ated sclerosis. Syringomyelia may also include an ocular paralysis 
among its symptoms, and so occasionally may chronic bulbar disease. 
In gross intracranial lesions ocular palsies not infrequently occur, 
but here for the most part there are other and equally conspicuous 
symptoms. Among intracranial lesions capable of producing ocular 
palsies may be mentioned polio-encephalitis superior. Chlorosis and 
otitis media are also occasionally accompanied by paralysis of the 
sixth cranial nerve. In both of which diseases double optic neuritis 
may also be present. The important point clinically, is to appreciate 
the fact that even so terrifying a combination as an ocular paralysis 
with double optic neuritis does not necessarily mean serious intra- 
cranial disease and a correspondingly anxious prognosis. 


Pathogenesis of Glaucoma. — FmcKEn{Klin. Mmatsbl.f. Augenheilk., 
June, 1912, p. 723) has examined 30 cases of glaucoma (mostly glau- 
coma simplex) with reference to the blood pressure. This was usually 
determined by the method of von Recklinghausen, occasionally by 
that of Riva-Rocci and thence converted to the von Recklinghausen 
values. Of these 30 cases, 20 males and 10 females, in 4 the heart, 
bloodvessels, lungs, and kidneys were healthy; 1 had tabes. In these 
4 cases the average pressure was 150 (von Recldinghausen), that is, 
the highest limit in health. In 3 cases, aside from an exceptionally 
high blood pressure averaging 210 (v. R.), no definite pathological 
condition was found, although the excessive pressure rendered probable 
the presence of some obstacle to the circulation. Arteriosclerosis alone 
was present in 10 cases averaging 195 (v. R.) pressure; of these, 5 
show'^ed dilatation of the left heart upon the radiograph and 3 a widened 
shadow of the trunk of the aorta. Death took place in 2 of these 
cases, with symptoms of cardiac insufficiency. Arteriosclerosis and 
interstitial nephritis, with tension averaging 205 (v. R.), was found 
in 6 cases. Arteriosclerosis and emphysema with tension 185 (v. R.) 
was observed in 3 cases, and emphysema alone, tension 180 (v. R.), 
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in 3. Arteriosclerosis with myocarditis, tension 150 (v. 11.), was 
found in 1 case. The great preponderance of arteriosclerosis alone or 
in combination with lesions of the heart, lung, or kidneys is very 
striking in this series. If the case with tabes be excepted, no other 
disease was present; while arteriosclerosis cannot be assumed to 
be the sole cause of glaucoma, it should be carefully searched for 
in every case, and if found, the proper treatment should receive serious 
consideration. 


Voluntary Nystagmus. — Elliot (OphiJialmoscopc, February, 1912, 
p. 70) observed in a healthy young man with normal vision the ability 
to produce voluntarj'^ nystagmus; to do so, the subject stares straight 
in front of him, and within a second or two the phenomenon begins. 
It is a binocular horizontal oscillatory movement; the amplitude is 
large, and the movements too rapid to count. The oscillations cease 
when the effort is relaxed. There is a feeling of weariness and lateral 
distortion of the objects during the movements. Of recent years 
the nj'-stagmus has commenced spontaneously on several occasions, 
but has been readilj" controllable. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

JOHN McCRAE, M.D., M.R.C.P., 
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Hypogenetic Nephritis. — Jianu and Meller {Cent. f. allg. Path, 
u. path. Anat., September 15, 1912) detail a case of what has been 
called hypogenetic nephritis, a term instituted by Babes to describe 
nephritis in a hypoplastic kidney. A considerable number of cases 
has been shown, the clinical characteristics being a rapid nephritis of 
two or three days’ duration, with uremic manifestations in a patient 
attacked by some relatively mild disease, such as bronchitis or influenza. 
Jianu and Aleller’s case is characteristic, showing a man, aged twenty- 
five years, who suffered from a diarrheic attack and died in uremic 
coma. The kidneys weighed 50 and 55 grams respectively, and were 
lax and soft; considerable uniform fibrosis and relative diminution of 
glomeruli were observed, while the moderately damaged tubules 
showed signs of attempts at regeneration. Such kidneys are from the 
first insufficient, and suffice only for the daily needs of the body under 
normal conditions; when there is laid upon them the necessity to 
excrete in addition even mild toxins, they prove inadequate, are 
damaged, and the body enters into a state of toxemia so great and so 
cumulative as to cause death. This toxemia, or the agents which 
cause it, is responsible for the inflammatory changes that are to be 
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seen. Such a case could present only academic interest to the prac- 
titioner were it not for the fact that the subject^ in common with the 
other reported cases, showed other abnormalities in the direction of 
hypoplasia; these are oftenest in the formation of the genitalia, and 
Jianu and Meller deduce the conclusion that the presence of hypo- 
plastic abnormality of the genitalia should forewarn the physician of 
the possibility of the existence of incompetent kidneys. 

Tumors in Cold-blooded Animals. — Plehu (TV'ie?i. Jclin. Woch., 
1912, No. 19) reviews the subject of tumor formation in cold-blooded 
animals, pointing out that as in the warm-blooded, different forms of 
carcinoma and sarcoma are found, as Avell as other forms of neoplasm, 
the nervous system as yet being the only set of organs that has not 
been found implicated. Carcinoma is essentially a disease of the old, 
while sarcoma, a much rarer form of tumor, is not so. Metastasia is 
infrequent, and this especially so in the case of sarcoma. Plehu con- 
siders the erratic growth of cells in the anlagen of embryonic organs 
as the most frequent site of neoplastie growth, but gives instances 
also of its development in scars. As a causative agent, parasites are 
not to be considered, although their ability to cause hyperplastic 
overgrowth is undeniable, a distinction which appears to the reader 
to be insufficiently proved. 


A New Recorder in Wireless Telegraphy. — C h. Lefeuvre {Jout. 
de Physiol, et de Path, gen., September, 1912, xiv, No. 5) publishes a 
strange addition to the literature of wireless telegraphy by showing 
that he has transcribed, in terms of the longer and shorter muscular 
movements of the nerve-musele preparation in the frog, messages sent 
out from the Eiffel tower at certain fixed times. The spools of a 
telephonic receiver are used, and currents are induced in the nerve- 
muscle. The simple apparatus required is shown, as well as the 
tracings, which indicate by long and short contraetions the dashes and 
dots of the Morse alphabet The experiments were made at Pennes, 
about ISO miles from Paris. This strange thing shows the extreme 
sensibility of the nerve-muscle preparation as a galvanoscope; and it 
is worth noting that, despite many attempts, no one has yet succeeded 
in making a satisfactory apparatus for graphic reproduction of the 
messages received by wireless, such being still taken by sound in 
telephonie instruments. 

Changes in the Liver after Parathyroidectomy. — Morel and 
Rathery {Jour, de Physiol, et de Path, gen., September, 1912, xiv. No. 5) 
deseribe with greater certainty than has yet been done the hepatic 
lesions that follow parathyroidectomy, which they find constantly 
present. The intensity of these lesions does not depend on the time 
that elapses after the removal of the parathyroids, and the simul- 
taneous removal of thyroid tissue does not affect them; hemorrhages 
in the liver are not mai-ked, nor do they oceur with constancy, and the 
amount of fat in degenerated areas, depending upon the alimentation 
of the animal, varies widely. The cellular changes observed consist 
of the appearance of areas of homogeneous degeneration of the proto- 
plasm, modifieations in number and form of the fuehsin-staining 
granules, fragmentation and granule formation in the protoplasm, and 
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on one occasion, cytolysis. These marks of acidosis were practically 
reproduced by the intravenous injection of less than fatal amounts of 
ammonium carbonate. 


Comparative Toxicity of Methyl and Ethyl Alcohol. — The occur- 
rence of large numbers of fatal cases of methyl alcohol poisoning gives 
interest to the experiments of Nicloux and Placet {Jour, de Fhys. et 
de Path, gen., September, 1912, xiv. No. 6), with regard to its toxicity 
in comparison with ethjd alcohol. In a single large dose given intra- 
venously methyl alcohol is the less toxic, but at death there is a greater 
proportion found in the blood and the tissues; of the tissues, the brain 
is the most avid in fixing either form of alcohol. If the alcohol be 
ingested and in repeated doses, methyl alcohol is the more toxic, 
because it is capable of less complete combustion, and is eliminated 
more slowly; a quarter of the methyl alcohol ingested is found in the 
excretions and the excretory organs. In spite of these facts, Nicloux 
and Placet consider that it is necessary to invoke the impurities of 
methyl alcohol to explain the numerohs fatal cases unless it can be 
proved that man has a particular susceptibility to the action of the 
drug. 

The Lesion in Whooping Cough. — Mallory and Hornoe {Jour. 
Med. Research, November, 1912, xxvii, No. 2) were fortunate enough 
to obtain material from 3 cases dying of whooping cough, and to 
be able to observe the lesions in the trachea and the bronchi. The 
bacillus which they found is probably identical with that described 
by Bordet and Gengou, and the chief interest of their observations 
lies in the fact that the bacteria are found in large numbers between 
the cilia of the epithelial cells, lying thus on the surface. The cilia 
are interfered Avith and perhaps even destroyed; the normal removal 
of secretion is prevented and the respiratory surface, kept continuously 
irritated, so that cough is produced. The toxic effects of the bacillus, 
while undeniable, are, nevertheless, relatively unimportant. 

The Serum Diagnosis of Echinococcus Infection. — B. Hahn 
{Milnch. med. Woch., 1912, No. 27) has conducted experiments in the 
serum diagnosis of echinococcus according to the complement-fixation 
method of Ghedini, and considers it an effective method for infection 
by Tcenia echinococcus or Ta3nia saginata, although he admits that 
now and then a definitely infected case shoAVs a negatiA'^e result. The 
most effectiA’^e antigen is Avatery bladder-Avashing, freshly used. Watery 
extract of echinococcus or of saginata is utilized. NotAvithstanding 
this scientific adA’^ance, it is likely that the Ausual method aauII remain 
the faA^orite means of diagnosis for some time to come. 
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ORIGINAL ARTICLES 

SOME OF THE DISPUTED PROBLEMS ASSOCIATED WITH 
SURGERY OF THE LARGE INTESTINE. 

By Willimi J. INLiyo, M.D,, 

SURGEON TO ST. MARY’s HOSPITAL, ROCHESTER, MINNESOTA. 

Much can be learned concerning the underljdng causes of diseases 
of the large intestine by studying the changes which have been 
incident to the development of its function. In the adult human 
the large intestine appears as a continuous whole, yet functionally 
it is sharply delimited at the point of vascular anastomosis between 
the derivatives of the superior and inferior mesenteric vessels at 
the splenic flexure. The flrst half of the large intestine is derived 
from the same embryologic sources as is the small intestine, and 
has a similar important metabolic function. About 50 per cent, 
of the fluids and 10 per cent, of the solids are absorbed in this part 
of the large intestine. Beyond the splenic flexure absorption is 
limited in amount, the bulk of absorbable material placed in the 
rectum being promptly passed into the proximal colon for absorp- 
tion. 

It has been shown by Bond,^ Cannon,^ and others that there is 
a fairly constant antiperistalsis in the large intestine which passes 
material back toward the cecum. 

The study of comparative anatomy in the herbivorous demon- 
strates the enormous absorptive value of the cecum. Lyle® has 
aptly compared its storage function to the stomach. Unlike the 
stomach which absorbs but a small amount, the cecum absorbs 
actively. In some animals there is a sphincter in the ascending 


' Med. Rec., August 12, 1905, 24G-252. 
’ British Med. Jour., 1906, ii, 238. 
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colon to hold the material in the cecum. In man a marked physio- 
logical activity is shown at this point, although no colic sphincter 
exists. 

The portion of the duodenum which lies between the pjdorus 
and the opening of the common duct may be said to be the vesti- 
bule of the small intestine, the food passing rapidly through to 
reach the area of absorption. In a general way the same condi- 
tions exist in the descending colon, Avhich also acts as a vestibule 
through which food refuse passes rapidly to reach the storage 
chamber of the sigmoid. The splenic flexure of the colon is held 
high, as a mechanical means of maintaining food products as long 
as possible in the flrst half of the large intestine. This method 
of retention is more economic in its operation than a muscular 
sphincter apparatus would be. Some sixty years ago Rokitansky^ 
called attention to the fact that the descending colon was usually 
found empty at autopsj'^, just as the .T-ray bismuth pieture todaj'’ 
so often shows it in the living, and which is so often misinter- 
preted as emdences of supposed stricture. 

In an article written in 1900® I called attention to a contraction 
of the ileocecal orifice as a cause of certain intestinal phenomena, 
and pointed out that many cases of constipation might have their 
origin in metabolic changes in the small intestine rather than in 
the large. This helps to explain the obstinate constipation which 
sometimes continues after an ileosigmoidostomy, although such 
stasis is largelj'- due to the fact that the material from the ileum 
as it enters the sigmoid passes backward by an antiperistalsis into 
the first half of the large intestine and then pursues its ordinary 
course much as though ileosigmoidostomy had not been done. 
This has been demonstrated in the .T-ray findings following ileo- 
sigmoidoscopy in some of our cases. 

The sigmoid varies greatly in its length, size, and position because 
it is a late development without fixed characteristics (Finney®). 
This is further shown in the weakness of its walls, which in the 
middle and later decades of life so frequently permit hernias of 
the mucosa through the musculature. These hernias or diverticula 
are an important factor in the causation of localized peritonitis 
from diverticulitis, as well as occasionally the chronic irritating 
focus in initiating cancer of the sigmoid. 

The rectosigmoid juncture is at the third sacral vertebra, and 
here nature has again introduced certain mechanical obstacles 
to prevent the too ready discharge from the storehouse of the 
sigmoid into the rectum. So often a well-trained nurse asks, “Shall 
I give a high injection with the colonic tube into the colon or a 
low rectal?” The result, of course, is quite the same. The colonic 


* Handbuch der spec. path. Anat., 1S42. 

^ Mayo, Annals of Surgery, September, 1900. 

® Trans. Amer. Surg, Assoc., 190S, sxvi, 475-516. 
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tube pushed through the anus out of sight lies coiled in the rectum 
when it is supposed to be in the colon. Such a tube cannot often 
be made to pass through the rectosigmoid in this manner. 

The rectum is not normally a fecal storehouse, although through 
habit it often becomes so, especially in the female. Examination 
of the male for service in the army shows the rectum to be empty 
normally. 

Bands of adhesions are often developed during adult life. At 
the time of birth the cavity of the omentum is obliterated as high 
as the transverse colon. The process continues until in adult life 
points of adhesion are found as high as the pyloric end of the 
stomach, which obliterate the lesser cavity of the peritoneum to 
a greater or less degree. Similar conditions may exist between the 
omenta and the gall-bladder, and may be taken as evidence of infec- 
tion. Various observers have asserted that the adhesions which 
sometimes exist between the epiploic tags of the sigmoid and the 
abdominal wall, etc., are of great importance, and always the result 
of pathological conditions; yet such adhesions will be found in 
a certain percentage of necropsies on subjects over forty years of 
age, who during life showed no symptoms ascribable thereto. 

Jackson^ has called attention to the veil of adhesions so often 
present between the ascending colon and the abdominal wall as 
a cause of pathological symptoms. We can at least say safely 
that this condition, like the others mentioned, is developmental 
in origin. The cecum does not reach its normal situation until 
about the time of birth, therefore the attachment between this 
late arrival and its fixed place of abode is recent, and resembles 
adhesions of a peculiar pannus type. The weakness of this 
attachment on the right side is partially instrumental in permitting 
the prolapse of the cecum into the pelvis. Wilms® believes this 
prolapse to be of great pathological significance in producing 
cecal stasis. “Lane’s kink” is undoubtedly also of developmental 
origin, and due to a fixation by bands of the terminal three inches 
of the ileum. The important question is. Do these conditions 
produce symptoms, or are they merely anatomical deviations 
without pathological meaning? 

The transverse colon averages in length from 20 to 22 inches, 
and has 10 or 11 inches distance to travel from the hepatic to the 
splenic flexures. Its supporting attachments in the centre are to 
the movable stomach, therefore prolapsus of the transverse colon 
is common. There is little else it can do. The length of the 
transverse colon serves a physiological purpose in picldng up the 
final remnants of nutritive material. The cc-ray photograph taken 
with the patient in the standing position, with the weight of the 
bismuth in the stomach or in the transverse colon, or both, pro- 

7 Surg., Gyn., and Obst., 1909, ix, 278-287. 

8 Arch. d. klin. Chir., 1903, Ixir, 795-842. 
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duces an exaggeration of this normal condition. How often can 
we say that it is truly pathological? 

If the small bands of adhesions which are found in one case, 
such as a sigmoidepiploic tag attachment to the abdominal wall, 
be productive of so much harm in one patient, how can we expect 
that another patient vdth similar symptoms will be benefited by 
the bands of adhesions which the surgeon purposefully forms to 
hold up a prolapsed organ like the cecum? How much of truth 
and how much of fancy is embodied in the elucidation of this 
subject no one can say. That it is most obscure we all agree. One 
group of observers is convinced that the whole thing is mechanical 
and the result of some type of infection rather than an error of 
development. Another group contents itself with the belief that 
these patients are all neurasthenics, although they are less ready 
to give an opinion as to the cause or nature of the condition. That 
many of the patients operated on have been greatlj’’ benefited 
cannot be denied, yet if one were to take the case histories and 
reports of successful treatment by means of such mechanical 
therapy and put them all in a hat to be picked out at random, 
one could not determine from the histories of the patients those 
who had been relieved of symptoms by operating for a mobile 
cecum, for relief of the adhesions, for mobility of the sigmoid, for 
fiocation of the sigmoid, for prolapse of the stomach, and, for that 
matter, for movable kidney. The histories read alike, but the 
operations seem to vary with the bias of the operator. Are all 
of these deductions wrong? Have the profession in regular medi- 
cine with their accurate observations no conclusions which depend 
upon more authentic data? To say that relief of symptoms demon- 
strates the truth of the opinion is not sufficient unless we grant 
the same prmlege to the mental healers. 

I thinli we can agree with Arbuthnot Lane that metabolic 
changes may take place in the large intestine, which in some 
cases produce symptoms of disease and that absorbable toxic 
products are responsible for many of the symptoms which are 
spoken of in a general way as gastro-intestinal neurosis, intestinal 
toxemia, intestinal stasis, putrefactive intoxication, etc. 

It is probable that the first part of the colon, and especially 
the cecum and ascending colon, will be found at fault. To it is 
delegated the difficult function of culling out the last nutritive 
remnants from the now infected mass of food. Careinoma of the 
cecum and ascending colon are often accompanied by the most 
profound anemia in cases without glandular or general metastasis. 
We not infrequently see a removable tumor and a perfect cure 
follow an operation upon a patient so anemic that the hemoglobin 
rrms as low as 30 and the reds in the vicinity of 2,500,000. Many 
such patients have been left to die because this specific anemia 
was believed to be a cachexia from hopeless malignant metastasis. 
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This same anemia may accompany tuberculous tumor of the cecum 
of the hypertropliic variety without ulceration to explain it, but 
is not found to accompany tumors of the sigmoid even though 
there may be sloughing. 

It is possible that all of these mechanical conditions have some 
effect in detaining the infected remnants of food too long in the 
absorbing half of the colon, the symptoms being due to the effect 
of the toxic products absorbed on the controlling sympathetic 
ganglia. That the theory of mechanical causation alone is insuffi- 
cient explanation is established by the fact that, as a rule, none 
of the ordinary results of mechanical obstruction exist, such as 
muscular hypertrophy of the wall of the bowel, etc. Quite the 
opposite condition exists — the bowel is thin walled and ballooned, 
the patients showing marked evidence of loss of sympathetic 
balance of the neurasthenic type, resembling in some respects a 
mild Graves’ disease from hyperthyroidism. 

The views of Arbuthnot Lane,® Rovsing,^® Coffey,^^ Jackson, and 
others should receive careful consideration. Whether or not the 
particular operations advocated by these surgeons are ultimately 
found to be correct, at least their work has called the attention of 
the profession to an important and heretofore neglected field, 
and offers a possible explanation of the cause of the protean symp- 
toms in a large group of patients who have received much treatment 
and little benefit from the medical profession, and who have been 
exploited by the dietetic fadist and the charlatan. 


THE RELATION OF ANAPHYLAXIS TO IMMUNITY AND 

DISEASE.! 

By Victor C. Vaughan, M.D., 

PROFESSOR OF HY'GIENE AND PHYSIOLOGICAL CHEMISTRY IN THE UNIVERSITY OF MICHIGAN, 

ANN ARBOR. 


Studies of the phenomena of protein sensitization, so-called 
anaphylaxis, have given us quite a new idea of many of the prob- 
lems of immunity and disease. The only way in which cells of any 
kind — bacterial, protozoal, or animal — can grow and multiply is 
by elaborating ferments which split up the pabulum within their 
reach, thus preparing a food supply. The cell which can no longer 
supply a digestive ferment is already dead, whatever be the kind 


° Surg., Gyn., and Obst., February, 1908, 115. 

Samml. klin. Vortr., 190G, xv. No. 431. 

“ Annals of Surgery, January, 1907, 43-49. 

1 Read at the Fifteenth International Congress of Hygiene and Demography, September, 1912. 
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or amount of pabulum surrounding it. The cell which supplies 
only such ferments as cannot digest the food supply within its 
reach dies immediately. This is the fundamental fact of the general 
immunity possessed bj'’ higher animals against the lower forms of 
life. As was shown in my laboratory some years ago, there is no 
constant and fixed relation between the toxicogenic and pathogenic 
properties of bacilli. The Bacillus prodigiosus contains enough 
intracellular poison to kill guinea-pigs when injected intraperi- 
toneally in doses of 1 to 90000 bodj'^ weight, while the anthraxbaciilus 
requires 1 to 1700, and still the former is non-pathogenic and the 
latter highly pathogenic. The explanation lies in the fact that the 
prodigiosus cannot grow and multiply in the animal body, because its 
secretions do not digest the proteins of the animal body, or, what 
is more probable, the secretions of the body cells destroy the bacillus. 
On the other hand, the anthrax bacillus elaborates ferments which 
do digest the proteins of the animal body, while the body cells do 
not destroy the bacillus, and thus serve the microorganism with 
food. For these same reasons a given bacillus may be pathogenic 
to one species or to one race and wholly devoid of effect on other 
animals. Furthermore, the virulence of different strains of the 
same microorganism varies with the abundance and the strength 
of the digestive ferment. One strain of the pneumococcus may 
not kill guinea-pigs in less doses than 1 c.c. of a twenty-fourdiour 
culture, while another may kill in one-millionth of this amount, 
and still when animals inoculated with the two strains are dead 
the same number of bacilli or the same amount of bacillary cell 
substance will be found in both. One strain has multiplied a 
million times faster than the other, because of the greater abund- 
ance and effectiveness of the secretions which enable it to grow. 

The great lesson which we have learned from our studies of ana- 
phylaxis is that the digestive secretions of body cells may be devel- 
oped and modified by the kind of protein brought into contact with 
them. ^ATen a foreign protein is introduced into the animal body 
certain cells develop a specific digestive ferment which splits up 
that protein and no other. Cellular digestion is a physiological 
process and it is normally specific inasmuch as the secretion of each 
kind of cell splits up the pabulum in such a way as to supply the 
needs of its own cell, but the pabulum upon which the cells of the 
body normally feed consists of the proteins of the blood and lymph. 
From these sources all the cells of the body select their food material 
through the agency of their digestive ferments. Normally there 
is much preparation of the foods upon which the cells of the animal 
body feed. The proteins taken into the alimentary canal are 
broken up by the digestive juices into amino acids and in this 
process they loose all their distinctive character. During absorp- 
tion or soon thereafter the amino acids are put together again, 
but now so grouped as to form the proteins peculiar to the species. 
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From the special proteins, thus prepared, each kind of body cell 
obtains its nutriment. Parenteral digestion is a physiological 
process in which the material acted upon, the cleavage agents and 
the assimilating cells are constant. However, even with all this 
preparation of food for the body cells it must happen at times that 
foreign proteins, as such, find their way into the blood and lymph. 
In order to digest this unusual pabulum the body cells elaborate 
a specific ferment, which digests this protein and no other. This 
is one of the fundamental and central facts of protein sensitization. 

The second fundamental fact in protein sensitization is that 
every protein molecule contains a poisonous group. This is true 
of all bacterial, vegetable, and animal proteins so far as they have 
been investigated. The poisonous group in the protein molecule 
is the same so far as its physiological action is concerned, what- 
ever be the nature of the entire molecule of which it is a part. 
Chemically there must be differences in the poisonous groups of 
different protein molecules, but, as has been stated, in physio- 
logical action one cannot be distinguished from another. It may 
be that more exact studies will show slight variations in physio- 
logical effect. I have designated the poisonous as the primary 
group in the protein molecule. I have also suggested that it be 
regarded as the “archoh” or keystone of the protein molecule. 
It probably contains the benzol ring with nitrogenous side chains. 
Attached to this primary group are secondary groups which may 
be designated as the “characteristic” groups, because it is in these 
that one protein differs from another. The sensitizing properties 
of proteins reside in the secondary groups, because it has been 
shown that these when freed from the poisonous group may sensi- 
tize animals to^ the unbroken molecule. It is for this reason that 
the special ferments elaborated in the cells of the animal under 
the influence of a foreign protein are specific. The poisonous 
group, when detached from its secondary or characteristic groups, 
does not sensitize either to itself or to the whole protein from which 
it came. In the original protein molecule the poisonous group is 
rendered inert physiologically by being combined with the secondary 
groups. In its free state it becomes a poison on account of the 
avidity with which it disrupts other protein molecules and com- 
bines with their secondary groups. The protein molecule may be 
compared to a basic or neutral salt, and it becomes more and more 
poisonous as its basic elements are removed, and when the free 
acid only is left, its maximum toxic action is reached. The protein 
poison is a powerful agent. In the purest form in which I have 
been able to obtain it, and this probably is far from chemical purity, 
.it Mils guinea-pigs of from 200 to 300 grams weight, when injected 
intracardiacly in doses of 0.5 milligram. When used intra-abdomi- 
nally this dose must be multiplied by 16, and when given sub- 
cutaneously, by about 32. These differences in effect according 
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to the method of administration are of importance and are accounted 
for by the fact that the poison attacks and is neutralized by the 
body proteins with which it first comes in contact. 

Whenever neutral proteins undergo cleavage as the result of 
the activity of proteolytic enzymes, there are steps in the process, 
when the activity of the poisonous group is made more manifest 
and this proceeds as the basic elements are stripped off. In this 
way the poison is in part liberated in alimentary digestion. Biedl 
and Kraus have shown that the action of the anaphylactic poison 
and that of pepton are identical. This is necessarily true because 
the active group in both is the same. The protein poison is set 
free or activated by the alimentary proteolytic enzymes, and if 
it were a readily diffusible substance all proteins would be poisonous 
to man when taken by the mouth. But since it does not speedily 
pass through the alimentary walls and since additional cleavage 
renders it inert we escape its poisonous action. In parenteral 
digestion of proteins there are no walls to prevent the diffusion of 
the poison, and consequently more or less injury always results. 

Anaphylactic shock is such a striking phenomenon that for a 
long time it obscured the essential facts of protein sensitization 
and led investigators far astray. When compared with immunity 
the two seemed antipodal; in one the life of the animal is saved; 
in the other it is jeopardized and in the majority of instances lost. ' 
Indeed, it was a misconception wdiich led Richet to select the term 
“anaphylaxis.” I still hold to the following statements concern- 
ing protein sensitization first formulated by Wheeler and myself.® 

1. Sensitization consists in developing in the animal a specific 
proteolytic ferment which acts upon the protein that brings it 
into existence and on no other. 

2. This specific proteolytic ferment stored up in the cells of the 
animal as a result of the first treatment with the protein remains 
as a zymogen until activated by a second injection of the same 
protein. 

3. Our conception of the development of a specific zymogen 
supposes a rearrangement of the atomic groups of the protein 
molecules of certain cells in the animal body or an alteration of 
the molecular structure. In other words, we regard the production 
of the specific zymogen not as the formation of a new body, but as 
resulting from an alteration in the atomic arrangement within the 
protein molecule and a consequent change in its ehemism. 

4. Some proteins in developing the specific zymogen, produce 
profound and lasting changes in molecular structure, while the, 
alterations induced by others are slighter and of temporary dura- 
tion, the molecular structure soon returning to its original condition. 


* Jour. Infect Dis., 1907, iv. 476. 
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5. Bacteria and protozoa are living, labile proteins; while egg- 
white, casein, serum albumin, etc., are stable proteins. The pro- 
teins of the one group are in an active, and those of the other in 
a resting state, but both are essentially proteins, made up of an 
acid or poisonous chemical nucleus and a basic or non-poisonous 
group. The former in its effects upon animals is the same whether 
derived from the living or the dead protein, and the latter in the 
one instance induces specific immunit}'^ and in the other specific 
susceptibility; but the immunity and susceptibility each consists 
in developing in the animal body the capability of splitting up a 
specific protein. If the living protein be split up before it has time 
to multiply sufficiently to furnish a fatal quantity of the poison 
the animal lives and we say that it has been immunized. If the 
stabile protein be introduced into the animal it leads to the develop- 
ment of a specific proteolytic ferment, and if enough of it to supply 
a fatal dose be reinjected after this function has been developed, 
the animal dies. The first or sensitizing dose of egg-white injected 
into an animal is digested just as surely as is the second, but the 
process goes on so slowly that we see no effect, but in fact the first 
dose has affected the animal profoundly, so profoundly that the 
change wrought in certain cells of the animal body persist for 
months, possibly for years, and may be transmitted from the 
mother to her offspring. We do not say that the animal is sensi- 
tized unless some immediate and striking effect follows our treat- 
ment, but this is wrong. An immediate effect, especially a fatal 
issue, on reinjection, depends upon the rapidity with which the 
protein is split up and its poisonous constituent set free. The 
sensitizing injection leads to the development of a specific enzyme 
and the protein of this injection is so slowly digested that the 
poison set free at any one time is not sufficient to produce any 
recognizable effect. If time enough be allowed between the sensi- 
tizing and the reinjection for the accumulation of a large amount 
of the specifie enzyme, then the protein is split up promptly and 
anaphylactic shock and death result. These views concerning 
protein sensitization first offered in 1907, have been on the whole, 
confirmed by later investigators. 

The fact that an animal is sensitized before the time when a 
reinjection is followed by anaphylactic shock has been conclusively 
demonstrated by inducing passive anaphylaxis with serum taken 
from animals in the so-called preanaphylactic state. Likeivise 
it has been shown that serum taken from ani m als in the so-called 
antianaphylactic state passively sensitizes fresh animals. 

The Prevention of Anaphylactic Shock. From a practical stand- 
point anaphylactic shock is the least important of the phenomena 
of sensitization. It is always an artificially induced condition, 
and the only importance it brings to the practitioner is that he 
should know how to prevent it in serum therapy. Although the 
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procedure necessary to protect the patient against anaphylactic 
shock was first pointed out by Vaughan, Jr., the best work along 
this line has been done by Besredka. The last-mentioned investi- 
gator has shown that the intraperitoneal injection of from to 
c.c. of the serum in sensitized guinea-pigs renders them so 
positively refractory that five hours later intracerebral injections 
are wholly without effect. Besredka has made quite a thorough 
study of the means by which anaphylactic shock in serum therapy 
may be averted and he states his conclusions as follows: 

1. Preparatory heating of therapeutic sera to 56° tends to 
suppress the phenomena of sensitization without wholly averting 
them. Besredka states that all therapeutic sera prepared at the 
Pasteur Institute are subjected to this temperature, and that 
instances of anaphylactic shock are less frequent, and, when seen, 
less severe in France than in countries in which this preliminary 
heating is not practised. 

2. Alcoholic and ether narcosis give a complete, but transitory, 
immunity to anaphylactic shock. (This is not practical.) 

3. Preventive injections of serum heated to 80° produce a certain 
and lasting immunity, but it develops slowly and is accompanied 
by slight reaction. (It will be understood that only that portion 
of the serum used to prevent anaphylactic shock is heated to this 
temperature, which would render antitoxin inert.) 

4. The best method of averting anaphylactic shock is either by 
rectal injection of the unheated serum, or better still, by the sub- 
cutaneous injection of a very small dose. 

The recommendation of Vaughan, Jr., is that in all cases in 
which anaphylactic shock may be feared a preliminary injection 
of from 0.1 to 0.2 c.c. should be made, and after an interval of two 
hours, provided no untoward symptoms have appeared, the full 
dose may be given. The suggestion is made by Rosenau and 
Anderson that all individuals who have shown any tendency to 
asthma, together with those who have received previous injections 
of the serum, with an interval of twelve days or longer, should 
be included among those in whom anaphylactic shock may be 
feared. It is not held that even with these precautions all the 
symptoms of serum disease will in all cases be averted, but serious 
anaphylactic shock is not likely to occur. 

Serum Disease. The studies of v. Pirquet and Shick^ on diseased 
conditions induced by therapeutic sera have proved of great value 
in explaining the phenomena of protein sensitization. In a certain 
percentage of individuals who receive injections of horse serum 
for the first time certain well-defined symptoms develop, usually 
from six to twelve days after the injection. The symptoms consist 
of fever, more or less general edema and rash, generally urticarial. 


1 Die Serumkrankheit, 1905. 
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thougli sometimes erythematous. The rash is usually aceompanied 
by intense itehing and it may cover not only the entire surface 
of the body but extend to the visible mucous membrane of the 
mouth and throat, about the anus, and into the rectum. The 
lymph glands may be enlarged, and pain in the joints is often 
severe. The percentage of persons thus affected by the first dose 
of horse serum increases with the quantity of serum employed. 
The explanation offered by v. Pirquet is that some of the unchanged 
serum remains in the body until sensitization is sufficiently devel- 
oped to “bring the effects of the toxic body up to the level of clinical 
observation.” This demonstrates that a reinjection is not neces- 
sary in order to develop the state of protein sensitization. The 
evolution of the specific enzyme begins soon after the introduction 
of the foreign protein and gradually proceeds, and the liberation of 
the protein poison increases parri passu. It is not until the effects 
of the liberated poison approach the “level of clinical observa- 
tion” that we recognize them, but this is not at the beginning of 
the process. Sensitization of the body cell probably begins as 
soon as the foreign protein comes in contact with it. The foreign 
protein so impresses the body cell that the latter undergoes such 
changes in its intramolecular structure that it elaborates a new 
and specific enzyme. The fact that soluble proteins sensitize so 
much more promptly and efficiently than suspensions renders it 
probable that cellular penetration is essential to the most thorough 
effect. The additional fact that relatively dilute solutions sensi- 
tize more promptly and more efficiently than more concentrated 
ones suggest that degree of molecular concentration has some 
influence upon the, processes of sensitization. 

Von Pirquet and Shick observed two kinds of reaction in those 
who received reinjections after intervals of twelve days or longer. 
In some the reaction is of the same character as that described 
above, but it appears two or three days earlier. It is supposed 
that those in whom this form, designated as “accelerated reaction, ” 
occurs, have partially passed beyond the condition of sensitization, 
but easily resume it on receiving the reinjection. There seems to 
be no danger to life in either the “delayed” or “accelerated reac- 
tion.” The one accompanied by marked danger to life is the 
“immediate.” In this the effects manifest themselves within a 
few hours, often within a few minutes, after the reinjection. These 
individuals are in a fully sensitized condition, and it is in these 
that anaphylactic shock should be feared. 

There are instances in which the first injection of horse serum 
has induced alarming, and rarely fatal, anaphylactic shock. These 
have been reported with sufficient frequency to cause more or 
less, anxiety in the employment of therapeutic sera; besides, it 
raises the very important question as to why a small percentage 
of persons should be, apparently naturally, susceptible to an agent 
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to which the great majority are immune. Cases of “ horse asthma, ” 
in which more or less violent symptoms, such as sneezing, inflamma- 
tion of the conjunctiva and the mucous membrane of the upper 
air passages result from riding behind horses are well known. 
The flying hairs from horses carrying minute quantities of protein 
are inhaled and may cause local sensitization, and it may be that 
this accounts for the instances of anaphylactic shock observed 
after first injections of horse serum. The recent brilliant work of 
Rosenau in which he has shown that the expired air contains a 
protein sensitizer seems to explain sensitization to horse serum. 

Vaccination. The valuable research of von Pirquet^ on vaccinia 
has done much to elucidate the problems of sensitization. By 
daily vaccinations this investigator has shown that the process 
is accelerated until finally it passes through every phase in a few 
hours. 

This explains not only the development of vaccinia and the way 
in which it protects against smallpox, but also vaccination in other 
infectious diseases. The avirulent organism of vaccinia still has 
the protein constitution of the virulent one of smallpox. It has 
been modified in function but not seriously altered in essence by 
its passage through the cow. The proteins constituting its mole- 
cules have not been changed, or if at all, so slightly altered that 
one form still sensitizes to the other. The modified virus sensitizes 
the body cells and by this we mean that it causes the cell to elabo- 
rate a specific enzyme that digests and destroys the virus. The 
body cells retain this new function and when the smallpox virus 
finds its way into the bodj”- it is digested and destroyed before it 
has time to multiply sufficiently to cause disease. This is the basis 
of all bacterial and protozoal vaccination. In securing his vaccine 
for chicken cholera Pasteur modified the organism by successive 
growths on artificial culture media. That for anthrax he obtained 
by growth at relatively high temperature, and that for rabies by 
drying the cord. The vaccine for typhoid fever is obtained by the 
use of cultures killed by heat. All these processes in the special 
instances modify the proteins of the organisms so slightly that 
they still sensitize to themselves. This is protein sensitization and 
gives protein immunity. It is wholly different from toxin action 
and toxin immunity and we should not confuse the two by dis- 
cussing one in terms of the other. In protein immunity there is 
no antigen and no antibody, and we will proceed more understand- 
ingly if we stop employing these terms in discussing protein sensi- 
tization. The toxins are either ferments or closely related bodies, 
and the substance that digests the protein on reinjection or in the 
sensitized state of the animal is a ferment, and it is proper to speak 
of it as consisting of amboceptor and complement, but further 


* Klinische Studien ubor Vakzination u. Vakzinale Allergic, 1907. 
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than this the nomenclature introduced by the genius of Ehrlich 
to explain toxin action and reaction has no place in the literature 
of sensitization. 

If what has been stated be true, protein sensitization is a most 
important factor in acquired immunity and it will be well to discuss 
methods of using so powerful an agent in combating disease. It 
should always be held in mind that every protein contains a power- 
ful poison, and that no unbroken protein can be injected into the 
body without carrying with it this poison, and moreover, the 
parenteral digestion of a protein means that its poisonous group 
will be set free or activated in the body. The liberation of this 
poison occurs not in the alimentary canal, the walls of which may 
protect the body or from which it may be rejected by vomiting or 
purging, or by both, but in the blood and tissue, and there is no 
escaping its effects. It is a poison, not a toxin, and there is up to 
the present time no known antidote for it. The indiscriminate 
employment of protein injections now being made should be most 
positively condemned. 

Work done in my laboratory indicates that with some proteins 
at least the sensitizing and poisonous groups may be separated, 
and that when this is done the former sensitizes quite as efficiently 
and sometimes much better than the unbroken protein containing 
its poisonous group. In animals the non-poisonous part of the 
typhoid protein gives immunity to the living bacillus to a much 
greater degree and more promptly than the unbroken bacillus, 
either alive or dead. It is freely soluble and the more soluble 
protein sensitizers are the more promptly and efficiently do they 
act. However, this needs more thorough study and tests should 
be made on man. 

That the tuberculous animal behaves differently from the non- 
tuberculous on receiving injections of the tuberculin protein, 
whether it be in the form of the living bacillus, in dead cells, or 
in solution, has been abundantly demonstrated. Before Koch 
gave us tuberculin, Aloing and Courmont had come to the con- 
clusion that the tubercle bacillus produces soluble substances 
which reduce the natural resistance of the body and render it more 
susceptible to reinfection. This corresponds closely with the first 
impression made by observation of the phenomena of anaphylaxis; 
the impression that led Richet to select this term. In 1891, Koch 
described a perfect example of protein sensitization as we under- 
stand it today. He stated that when a healthy guinea-pig is inocu- 
lated with the living tubercle bacillus there is no change at the 
site of inoculation until from ten to fourteen days later, when a 
hard lump forms, finally opens and ulcerates, and continues until 
the animal dies. On the other hand, when a tuberculous guinea- 
pig is inoculated with the living bacillus, on the second or third 
day a lump forms, soon becomes necrotic, falls out, ulcerates for 
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a time, and finally, heals without any infection of the neighboring 
lymph glands. In 1897, Trudeau observed that when healthy 
rabbits receive injections of virulent cultures in the eye, there is 
little to be seen for about fourteen days, when with increasing 
vascularity tubercles form in the iris after which inflammation 
extends and the eye is practically destroyed within from six to 
eight weeks. Like treatment of tuberculous rabbits develops 
an iritis within from two to five days, but at the end of the second 
or third week at a time when the controls begin to develop destruc- 
tive changes the infiammation begins to subside. Later studies 
have confirmed and amplified these, and it has been found that 
death may be induced within twenty-four hours by injecting a 
large amount of a living culture into a tuberculous animal. 

The same difference between healthy and tuberculous animals 
has been observed in their response to injections of dead cultures 
of the tubercle bacillus. The first observation along this line, 
so far as I know, was made by Strauss and Gamaleia, who found 
that when large numbers of dead tubercle bacilli are injected into 
tuberculous animals death results, while similar amounts are 
without immediate effect upon healthy animals. 

When we come to tuberculin, every phase of its action or its 
failure to act is explainable on the ground that the tuberculous 
animal is a sensitized one. Koch found that 0.5 gram of his prepara- 
tion killed tuberculous guinea-pigs, and induced no symptoms in 
healthy ones. A fraction of 1 milligram may cause marked symp- 
toms in a tuberculous man, while many times this amount is borne 
easily by a healthy man. The inflammatory reaction about local 
tubercular lesions caused by injections of tuberculin is explained 
by the fact of the high degree of sensitization in their localities, 
and the cleavage of the bacilli. The ophthalmic, cutaneous, sub- 
cutaneous, and intravenous tests with tuberculin are all typical 
sensitization reactions. Even in the failure to respond to tuber- 
culin seen in advanced tuberculosis we have the condition known 
as antianaphylaxis, which simply means that the anaphylactic 
ferment is exhausted by the large amount of material supplied 
by the bacilli in the body. 

There is another line of evidence that in tuberculosis there is 
a condition of specific protein sensitization. This is to be found 
in the fact that this disease is much more deadly in lands and 
among people who have recently come under its influence than 
it is where it has prevailed for many generations. In other words, 
the widespread and long-continued existence of the disease, slowly, 
and at the cost of much sickness, and many deaths, brings a certain 
degree of immunity. , The readiness with which the North American 
Indian has succumbed to this disease is a striking illustration, 
and Calmette has recently collected additional evidence on this 
point. He states that tuberculosis is being widely , disseminated 
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among peoples wlio have until recently been free from it. The 
world-wide wanderings of the white man are carrying the disease 
to every people, from the Laplander and Esquimaux of the Arctics 
to the negroes and Malays of the tropics. Iceland, the Faro Islands, 
and the steppes of Russia are being infected, and in these new 
regions tuberculosis exists in its most speedily fatal forms. The 
same author points out that recently discovered methods for the 
recognition of this disease, even in latent states, shows that among 
Europeans not more than 7 or 8 per cent, reach more than twenty 
years of age without receiving the infeetion. Those who survive 
the first infection become more or less immune, and after that 
develop when they do acquire the disease the more chronic forms. 

Romer® concludes that the less widely tuberculosis is distributed 
•among a people the greater is the case mortality, and the wider 
the distribution the smaller is the ease mortality. 

Still another fact of importance is that the most speedily fatal 
forms of tuberculosis, such as the miliary and meningeal, are more 
frequent among children than among adults. 

There is another matter of much importance in this connection 
which we must discuss. We have found the tubercle bacillus highly 
resistant to lytic agents, and it appears that its long experience as 
a parasite has led it to protect itself with deposits of wax and fat, 
but proteolytic enzymes digest the most firm proteins. Fried- 
berger has found that at least some strains of this bacillus are 
digested by the serum of healthy guinea-pigs, and the researches 
of Markl, Bail, and Kraus and his students have shown that tubercle 
bacilli placed in the peritoneal cavity of tuberculous animals respond 
•to Pfeiffer’s reaction. Some strains are dissolved in the peritoneum 
of healthy guinea-pigs, but dissolution occurs more promptly and 
•more completely in the peritoneum of a tubereulous animal. The 
healthy animal may have to depend upon its phagocytes to combat 
the invading bacillus, but the tubereulous animal supplies a specific 
proteolytic enzyme, and to this the fresh invader succumbs. 

Nature is slowly immunizing the white man to tuberculosis, 
and the question arises whether or not the process employed by 
nature can be aided in any way. There is before the medical pro- 
fession at this time no greater question than this: Is it possible 
to aid in eradicating tuberculosis by vaccination? As Romer 
says, the problem of .securing immunity to tuberculosis with a 
non-infective virus is of great practical importance and recent 
work brings the possibility of doing this more and more to the 
front. What we need is a vaccine.. Various methods of modifying 
■the tubercle baeillus so that it could be. used as a vaccine have 
been tried. The bovo vaccine of von Behring was tried, but the 
inereased resistance given by it was found to be of short duration. 


6 Beitrage z. klinik. d. Tuberk., 1912, sxii, 301. 
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Attempts to reduce its virulence by age, heat, chemicals, and by 
submitting it to ultraviolet and other rays and emanations have 
been made. What we need is a tubercle protein sensitizer. It 
should be soluble, and it should be free from the poisonous group 
in the protein molecule. In my opinion the nearest approach to 
this desired substance is the non-poisonous portion of the tubercle 
protein. So far we have not been able to secure a uniform product. 
Some preparations seem to fill every requirernent. They sensitize 
animals to the unbroken bacillus, dead or alive, and in surface 
tuberculous lesions they cause inflammation about the tuberculous 
area, and we have seen the tuberculous tissue slough off and com- 
plete recovery result; but other preparations made from the same 
cellular substance by the same method seem inert. We have had 
similar difiiculties with the sensitizing groups from other proteins. 
Some preparations from egg-white sensitize to unbroken egg-white, 
while others seem wholly without effect, and still all are prepared 
from the same material and in the same way. Evidently the sensi- 
tizing group in the protein molecule is a highlj’- labile body and 
susceptible to influences which so far we have not been able to 
recognize. We have no difliculty in obtaining the poisonous group 
uniformly, but it is otherwise with the sensitizing body. Further 
work along this line is needed, and if an efficient and uniformly 
reliable sensitizer for the tubercular protein, free from the poisonous 
group, can be secured, all children should be vaccinated for tuber- 
culosis; then with protection against natural infection the restric- 
tion of tuberculosis will be as completely under man^s control as 
is that of smallpox. It should be clearly understood that the 
protection afforded by vaccination is relative and not absolute. 

The studies inaugurated by Wright have demonstrated that 
vaccination is of service not only in prevention, but also in cure. 
Bacteria and protozoa are particulate, and in many diseases they 
are confined to limited localities. As we have seen, sensitization 
may also be local. No body cell is sensitized against a foreign 
protein until the latter comes in contact with the former and pene- 
tration of the body cell is probably essential to the most efficient 
sensitization. The microorganisms of acne are located in the 
cutaneous tissue and being particulate and not in solution, the 
area sensitized by them is small, if there be any sensitization at 
all. By vaccine therapy the area of sensitization is greatly extended 
and the amount of lytic agent formed and made available is greatlj'^ 
increased. This being in solution and diffusible, digests and destroys 
the bacteria located in the skin. The same is true of the treatment 
of locahzed tuberculosis, or of any other localized infectious disease. 
In vaccine therapy, as in vaccination, the great need is for soluble 
sensitizers free from poisonous content. When these are secured, 
and not until then, we may develop a vaccine therapy along scientific 
lines, and expect to secure important results with it. 
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Fever. It is interesting and instructive to read the older litera- 
ture on fever in the light of the knowledge which has been gained 
in the study of sensitization. It has long been loiown that the 
parenteral introduction of proteins in small amounts and especially 
repeated introduction, leads to fever. The older literature on this 
subject as well as an account of his own work was given in 1883 
by Roques.® In 1888, Gamaleia^ showed quite clearly that fever 
accompanies and results from the parenteral digestion of bacterial 
proteins, and a year later Charrin and Ruffer® confirmed this work 
and extended it to non-bacterial proteins. In 1890, Buchner® 
produced the characteristic phenomena of inflammation — color, 
rubor, tumor,' and dolor — by the subcutaneous injection of diverse 
bacterial proteins. In 1895, Krehl and Matthes^® induced fever 
by the parenteral introduction of albumoses and peptons, but 
they did not obtain constant results, which we now know are 
secured only by regulation of the size and frequency of the dosage. 
In 1909, Vaughan, Wheeler, and Gidley^^ demonstrated that any 
desired form of fever — acute fatal, continued, intermittent, or 
remittent — can be induced in animals by regulating the size and 
frequency of the doses of foreign protein administered parenterally, 
and in 1911, Vaughan, Gumming, and Wright'^ extended the details 
of this work. These investigators established the following points: 

1. Large doses of unbroken protein administered intra-abdomi- 
nally, subcutaneously or intravenously, have no effect upon the 
temperature; at least, do not cause fever. 

2. Small doses, especially when repeated, cause fever, the forms 
of which may be varied at will by changing the size and the interval 
of dosage. 

3. The effect of protein injections on the temperature is more 
prompt and marked in sensitized than in fresh animals. 

4. The intravenous injection of laked blood corpuscles from 
either man or the rabbit causes in the latter even in very small 
quantity, either in single or repeated doses, prompt and marked 
elevation of temperature. 

5. Laked corpuseles after removal of the stroma by filtration 
have a like effect. 

6. Protein fever can be continued for weeks by repeated injec- 
tions, giving a curve which cannot be distinguished from that of 
typhoid fever. 

7. Protein fever is accompanied by inereased nitrogen elimination 
and gradual wasting. 

8. Protein fever covers practically all cases of elinical fever. 


® Substances Thermogenes, Paris, 1883. ’’ Ann. de ITnstitut Pasteur, xii, 229. 

® Comp. Rend. Soo. de Biol., 1889, 63. ® Berl. klin. Woch., 1890, 216. 

'o Arch. f. exp. Path. u. Pharm., 1895, xxxv, 232. 

“ Jour. Amer. Med. Assoc., August 21, 1909. 

^ Zeitsch. f. inner. Medizin, ix, 458; Trans. Assoc. Amer. Physicians, 1911. 
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9. Animals killed by experimentally induced fever may die at 
the height of the fever, but as a rule, the temperature rapidly falls 
before death. 

10. Fever induced by repeated injections of bacterial proteins 
and ending in recovery is followed by immunity. 

11. The serum of animals in which protein fever has been induced 
digests the homologous protein in vitro. 

12. Fever results from the parenteral digestion of proteins. 

13. There are two kinds of parenteral proteolytic enzymes, one 
specific and the other non-specific. 

14. The production of the non-specific ferment is easily and 
quickly stimulated. 

15. The development of the specific ferment requires a longer 
time. 

16. Sensitization and immunity are different manifestations of 
the same process. 

17. Foreign proteins, living or dead, formed or in solution, when 
introduced into the blood soon diffuse through the tissues and 
sensitize the cells. Different proteins have predilection places 
in which they are deposited and where they are, in large part at 
least, digested, thus giving rise to the characteristic symptoms 
and lesions of the different diseases. 

18. The subnormal temperature Avhich may occur in the course 
of a fever or at its termination is due to the rapid liberation of the 
protein poison, which in small doses causes an elevation, and in 
larger doses a depression of temperature. 

19. Fever per se must be regarded as a beneficent phenomenon, 
inasmuch as it results from a process inaugurated by the body 
cells for the purpose of ridding the body of foreign substances. 

20. The evident sources of excessive heat production in fever 
are the following: (a) That arising from the unusual activity of 
the cells suppljdng the enzyme; (b) that arising from the cleavage 
of the foreign protein; (c) that arising from the destructive reaction 
between the split products, from the foreign protein and the pro- 
teins of the body. 

In 1910, Friedberger^^ studied the effects of graduated doses of 
foreign proteins on the temperature of both normal and sensitized 
animals. With lambs’ serum intravenously administered to normal 
guinea-pigs he obtained the following results : 

5.0 c.c. equals fatal dose. 

0.5 c.c. equals limit for fall in temperature. 

0.01 c.c. equals upper constant. 

0.005 c.c. equals fever plane. 

0.001 c.c. equals lower constant. 


Berl. klin. Woch., 1910, No. 42. 
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In sensitized guinea-pigs the above figures were changed to the 
following: 

0.005 o.c. equals fatal dose. 

0.0005 c.o. equals limit for fall. 

0.00001 0 . 0 . equals upper constant. 

0 . 000005 0 . 0 . equals limit for fever. 

0.000001 0 . 0 . equals lower constant. 


In 1911, Schittenhelm, Weichardt, and Hartmann^^ experimented 
upon the effect of the parenteral administration of diverse proteins 
on animal temperature and came to the following conclusion, 
which in my opinion, is well stated; “In severe experimental 
anaphylaxis there is a fall in temperature; in the lighter mani- 
festations there is fever.” We regard this as a confirmation of 
our conclusion reached' some years earlier. “Small, especially 
repeated, doses of the protein poison cause fever, while large doses 
depress the temperature.” 

Some years ago Friedmann and Isaald® showed that after the 
parenteral introduction of foreign proteins the increase in nitrogen 
elimination is greater than can be accounted for by the protein 
injected. This has been confirmed by the work of Schittenhelm 
and WeichardF® and as has been stated, we found the same in 
protein fever. Our explanation for the marked increase in nitrogen 
elimination has been given. 

In intermittent and remittent fevers and in relapses in all infec- 
tious diseases the phenomena of protein sensitization are fully 
demonstrated. In the different forms of malaria, chill and fever 
correspond to the discharge of foreign protein into the blood, just 
as promptly as anaphylactic symptoms follow the injection of the 
homologous protein in a sensitized animal. The moment the blood 
cells rupture and the protozoal protein is disseminated the sensitized 
cells discharge the lytic ferment by which the foreign protein is 
disrupted and destroyed, but in this process the poison is liberated. 

Local sensitization is frequently established in the mucous mem- 
brane of the air passages and of the alimentary canal, also in the 
skin for two reasons. In the first place, foreign proteins are fre- 
quently brought into direct contact with these tissues, and in the 
second place, foreign proteins introduced into the blood are fre- 
quently deposited in the skin and in the walls of the alimentary 
canal. These local sensitizations characterize many of the infec- 
tious diseases. The work of Dunbar and Weichardt on hay fever 
is a nice illustration. These investigators injected each other 
subcutaneously with minute quantities of pollen suspension. 
Immediately Dunbar, being a hay-fever subject, became dizzy 
and within a few minutes began to sneeze, then a whooping-like 


Zeitsch. f. exp. Path. u. Ther., 1911. 

IS Ibid., 1905, 1906, and 1908. 

Central, f. d. ges. Physiol, u. Pathol, d. Stoffweohsel, 1910. 
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cough began. The eyes were congested, and an abundant secretion 
flowed from the nose. The face became swollen and cyanotic, 
and soon the body was covered with an urticarial rash. After 
twenty-four hours these symptoms subsided. Weichardt, not 
being a hay-fever subject, was not affected. That this and kindred 
affections are not benefited by antisera was abundantly and posi- 
tively demonstrated by the failure of the so-called hay-fever serum, 
which was found in no instance to be of special value, and in some 
it greatly intensified the symptoms. 

Our common colds, are instances of local sensitization. Schitten- 
heim and Weichardt tell of a man who was so deeply sensitized 
by the inhalation of Witte’s pepton that he could tell on entering 
the laboratory whether the pepton flask was open or closed, and 
some moist pepton painted on the sldn caused the area covered 
to become red. The high degree of susceptibility to odors from the 
horse shown by some people has already been referred to. It 
seems in some instances that this susceptibility is transmitted 
from mother to child. 

A volume might be filled with citations of cases of food and 
medicine idiosyncracies. That these are, in large part at least, 
instances of protein sensitization has been demonstrated by render- 
ing animals susceptible to the same food or medicine by injecting 
them with the serum of the susceptible individual. In other words, 
passive anaphylaxis has been established in the animal. In this 
way Bruck has sensitized animals to iodoform and antipyrin with 
the sera of persons especially susceptible to these agents. 

We are compelled to change our ideas concerning the causation 
of the lesions of the infectious diseases. Formerly we believed the 
structural changes to be due wholly to the living, growing, feeding 
mieroorganisms. For instance, we were sure that the intestinal 
ulcerations of typhoid fever are caused by the living baeilli. Now 
we know that these lesions folloAv the intravenous injection of dead 
proteins. As has been stated, each foreign protein has its predilec- 
tion tissue in which it is largely deposited, whose cells it espeeially 
sensitizes, and where it is disrupted. This explains the charaeter- 
istic lesions and symptoms of the different infectious diseases. 
As I stated in the Shattuck Lecture of 1906: "Baeterial inflamma- 
tion is essentially a chemical process, or is due to the disruption 
of cell molecules through the chemical affinity between eertain 
groups in the baeterial cell and certain groups in the cell of the 
animal. So long as the baeterial cells are alive the chemism that 
holds the living molecule together tends to resist this process of 
disintegration. . . . The pathogenic bacterium assimilates the 

nutritious constituents of the fluids of the animal body, builds 
them into its own tissue, converts them into substances foreign 
to the host and, finally, when the bacterial cell goes to pieces either 
from spontaneous dissolution, or through the aggressive action of 
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some animal cell, these reconstructed chemical groups are set free 
and poison the animal, inducing lesions in various tissues, and, in 
many instances, so interrupting the vital functions as to cause 
death. ” It is in harmony with these statements that Friedberger 
has been able to induce aseptic pneumonia by spraying horse 
serum into the lungs of guinea-pigs sensitized with the same, 
and Schittenhelm and Weichardt have established “enteritis 
anaphylactica ” by the reinjection of egg-white into sensitized 
dogs. It is more than probable that cholera infantum and the 
kindred summer diarrheas result from the absorption of undigested 
milk and consequent sensitization. The designation “protein 
diseases” might be used to cover the majority of bacterial and 
protozoal diseases, and many of these hitherto regarded as auto- 
genous. 

Conclusion. In conclusion, I wish to state that all the problems 
of protein sensitization have not been solved. It seems to be a 
physiological law that the specific ferments elaborated by living 
cells are determined by the proteins brought into contact with them, 
but as yet we know but little concerning these bodies which we 
call ferments. That they are labile chemical bodies resulting from 
intramolecular rearrangement in the protein molecules of the cell 
seems a plausible theory, but at present it is only a theory. We 
know but little of the action of these so-called ferments upon their 
homologous proteins. Our knowledge of the chemistry of protein 
sensitizers is exceedingly limited, and as I have pointed out, it is 
highly desirable that work in this direction should be prosecuted 
with vigor, because we need sensitizers free from the poisonous 
group. Furthermore, there is the question, why small doses of 
protein induce fever while large doses have no such effect. At 
present we have no satisfactory answer to this question. If it 
could be conclusively demonstrated that the toxins are ferments, 
the subject of the etiology of disease would be greatly simplified. 
I have elsewhere^^ given my reasons for holding that the toxins 
are ferments, and in closing this paper I wish to formulate what 
I believe to be two biological laws: 

1. When the body cells find themselves in contact with, or 
permeated by, foreign proteins they tend to elaborate specific 
ferments which digest and destroy the foreign proteins. 

2. When body cells are attacked by destructive ferments they 
tend to elaborate antiferments the function of which is to neutralize 
the ferments and thus protect the cells. 


Trans. Assoc. Amer. Physicians, 1911. 
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CHRONIC PURPURA, AND ITS TREATMENT WITH ANIMAL 

SERUM. 

By Henry L. Elsner, 

PBOFEBSOR or MEmciKE, STRA-COSE XJNIYERSITY, 

F. M. Header, M.D. 

ASSOCIATE PROFESSOR OF PREVEKTn’E MEDICINE, SYRACUSE UNIVERSITY, SYRACUSE, NEW YORK. 


The object of the writers in presenting this article to the 
profession is to call attention to chronic purpura, place on record 
the histories of two cases of the disease, and report the results 
of the treatment of this comparatively rare and protean disease 
vdth animal serum. 

Discouraged by liis repeated failure to influence the disease by 
the ordinary forms of treatment of purpura as originally summar- 
ized by Da^ds King, Jr., in his Fisk Prize Essay (1836), and mod- 
ified during recent years, the writer was ready to welcome the 
facts to which WeiP called attention in connection with the use 
of animal serum in the treatment of purpura, and was pleased to 
cooperate with his coworker in this article (hleader) in the appli- 
cation of the remedy by the latter to the treatment of the cases 
included in this article, and to other forms of purpura and hemor- 
rhagic disease less chronic than those herein reported. 

Weil’s work brought out these facts: that the blood serum of 
horses, rabbits, and beef creatures, as well as human serum, had 
the power of controlling hemorrhagic processes by increasing the 
coagulability of the blood; that beef serum was too toxic for ordi- 
nary use; that the serum used should be less than two weeks old; 
that a dose of 15 c.c. intravenously or of 30 c.c. subcutaneously 
would obtain results in most cases; that the use of serum locally 
at the point of hemorrhage favored clotting; that the increased 
coagulability of the blood persisted for a period of from fifteen 
days to several weeks after injection. 

Case I. — IMrs. H. W. J.; first seen December 24, 1905; aged 
forty-five years; family history excellent, without taint; great 
resistance; no specific liistorjc Patient is a woman of splendid 
education and refinement, who has always lived a temperate and 
exemplary life, devoting much of her time to study and painting. 
She has no Imng children; nine years ago had a miscarriage. Soon 
after tins it was found that she had a uterine fibroid and ovarian 
cysts, for which a complete hj’^sterectomy was successfully per- 
formed. Otherwise she had always been well, h'luch of her time 
was spent in the open air, during the summer months on the coast 
of Maine. When I saw the patient in 1905 she had a severe left 

> P. Emile, L’Hemophilie, etc., Press IKdical, October IS, 1005. 
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brachial neuritis, was anemic, reduced in flesh, and excessively 
nervous, but without discoverable physical signs of cardiac or 
other disease. The neuritis yielded to tonic treatment and high 
frequency. Within one year after the cure of the brachial neuritis 
she had an acute suppurative disease of the antrum of Highmore, 
whieh was relieved by the usual surgical treatment, but required 
continuous drainage for three years. The drainage tube was in 
the antrum when the patient consulted me January 17, 1908. I 
found her suffering greatly from pains, rheumatic in character, 
in both legs; joints painful, but no swellings noticeable. She had 
large varicosities, and considerable infiltration of the skin in spots 
over the shins, the characteristic and usual accompaniment of 
long-eontinued venous stasis. Under rest, tonic treatment, and 
well-fitting stocking support there was decided improvement of 
symptoms referable to the extremities until April 11, 1908, when 

1 found her with fully developed purpura rheumatica; both legs 
were involved; purpuric lesions numerous, more on the left than 
on the right leg; some of the spots were as large as a silver dollar. 
Some of the purpuric macules were ecchymotic, others bright red. 
There were macules on the arms, on the abdomen, and a few on 
the face. The patient volunteered the information that possibly 
her condition might have been aggravated by the inhalation of 
sewer gas. Thorough physical examination failed to show heart 
murmurs, there was more or less malaise; pulse was small but 
regular, 88; arteries normal. Systolic blood pressure 110, diastolic 
75; pulse pressure, 35. The examination of the urine at this time 
gave negative results; no abnormalities in the proportion of its 
solid constituents were found. Blood examination showed a slight 
polycythemia: reds, 6,200,000; hemoglobin, 100; whites, 12,000. 
Blood platelets unfortunately were not counted at this time. 
Stained smear showed but little variation in size; a few poildlocytes. 
A few leukocytes resembling myelocytes were seen. Polymorpho- 
nuclears, 84 per cent.; lymphocytes, 14 per cent.; eosinophiles, 

2 per eent. Time of coagulation of blood was normal. Blood cul- 
tures have always been negative. In a few days (April 21) a pur- 
puric spot, which was about the size of a nickel on the plantar 
surface of the right foot, became exquisitely tender and so painful 
that the patient was kept awake by it; there was a great deal of 
pain in the right foot, which was swollen, and in the course of 
three days the tender spot on the sole showed positive evidences 
of localized gangrene, corresponding in size with the original area 
of purpura. In due time the necrobiotic patch showed a distinct 
line of demarcation, and by April 29 the superficial slough had 
lifted itself; the odor was characteristic of dead tissue. On that 
day the following note was made: “Patient has new purpuric 
spots on left ankle. Has swelling of the small joints of both 
hands, but is without fever.” 
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These rheumatic symptoms continued during several days; 
finally the hands became purpuric and the pains were relieved. 
Aspirin seemed to relieve the pains. Gave aromatic sulphuric 
acid with quinine, nutritious diet, fruit acids, abundant salt, 
without in any way controlling the purpuric symptoms. 

May 8. “Some improvement; a few purpuric spots are fading. 
On the sole of the right foot there is a new patch of superficial 
death of the purpuric macule, larger than the first, almost the size 
of a fifty-cent piece. There are a few erythematous spots over 
the knuckles of both hands. No fever. Pulse, 78.” 

May 11. “No new symptoms. The spots on the sole of the 
right foot emits the usual odor of infarct and final superficial 
gangrene. There are petechise here and there over the entire 
body, face and arms included.” 

May 26. “New purpuric spots and joint symptoms follow 
wherever the patient scratches or strikes herself, or where undue 
pressure is exerted. In some of these gangrene follows. Dis- 
continued the acid and substituted calcium lactate and phospho- 
muriate of iron and quinine with the same diet. Never yet have 
I found the patient with fever.” 

June 1. “No new spots today unless she pricks herself, then the 
tendency to superficial breakdown continues.” 

June 2. “New crop of purpura over legs, ankles dotted, and 
on the face. ‘ Hemorrhagic lines’ are noted on the abdomen a few 
following skin irritation or scratching. There are (June 10) a 
number of erythematous patches around the larger joints of the 
body.” 

June 13. Patient was placed in charge of Dr. John Van Duyn, 
who continued to treat her until my return from abroad on Sep- 
tember 19, 1908, when the following note was made: “There has 
been but slight improvement; the hollows of both feet are healed; 
the purpura is general ; has a troublesome erythema and intertrigo, 
with eczema in axillae, groins, and other folds of the body. Ankles 
are swollen; the purpuric spots on the lower extremities particularly 
near the ankle are large and of a deep purple color.” During the 
following six months the sldn irritation bacame general and made 
the patient very wretched. There was scarcely a time when with 
more or less eczema and intertrigo there was an absence of fully 
developed Werlhof symptoms, including tenderness of the gums, 
and some bleeding from these on slight cause. There was no hemor- 
rhage from the internal organs. There was, however, an occasional 
nose-bleed. This may have been due to the crusting and ulcera- 
tion of the mucosa. On one occasion a purpuric spot on the right 
side of the nose sloughed. It would be useless to present the 
full history of this case during the almost three years following, 
as it would be a repetition of all that has been given. It can be 
easily understood from the following short abstract: 
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Patient continued to present some of the lesions originally 
present almost continuously; there never was a time when she did 
not show purpuric spots on both extremities; at times there was an 
addition during several days of purpura rheumatica. The inter- 
trigo was finally controlled and has never recurred. There have 
been varying periods of spongy gums, with some bleeding. Until 
we commenced the use of the animal serum, preceded by the vac- 
cine to be mentioned later, the patches of local death, particularly 
on the plantar surfaces of both feet and around the finger nails, 
continued exceedingly annoying, and recurred at short intervals. 
During the past four years the patient has been treated for pur- 
pura; the urine has continued normal, save at times when there has 
been slight bladder irritation, then a faint trace of albumin has 
been found, and on one occasion there was albuminuria for several 
days after the injection of the serum. There have been times 
when either because of the visceral symptoms due to the disease, 
oftener to the medication, there have been painful gastro-intestinal 
disturbances. It was found during the second year of treatment 
that there was but one drug combination which influenced the 
symptoms in any way, and this proved to be the elixir of the four 
chlorides, which in turn, when taken during a long period, caused 
griping and diarrhea. The effect was so beneficial in the general 
improvement and in the partial control of hemorrhagic symptoms 
that the patient of her own volition continued the remedy until 
forced to discontinue for short periods, when she again returned 
to its use. The bichloride of mercury alone or arsenic alone had 
no influence on the course of the disease. The iodides invariably 
aggravated the sj'-mptoms. It can be easily understood that during 
these years many remedies were tried and many suggestions 
followed. Urotropin among these was without effect. 

If we were to summarize this case from early 1908 until January 
13, 1911, when we found a small pustule on the right leg of this 
patient from which a vaccine was made, we would present the 
characteristic picture of chronic purpura without intermission, 
never a time when the patient was free from some of the lesions 
of the disease, with repeated circumscribed gangrenous patches 
following purpuric macules. At no time were the symptoms of 
the disease limited to one type of purpura; the lesions were indis- 
criminately distributed, a mixture of all types, corresponding, 
however, more closely to the continuous type of chronic purpura 
described by Bensaud and Ilivet.^ 

On January 13, 1911, the authors saw the patient together 
for the purpose of considering the advisability of giving a normal 
animal serum or a vaccine which might be elaborated. A small 
purpuric spot was found covered by a pustule about the size of 


2 ArcHv. G€n$rale de Mddecine, December 1, 1905 
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a split pea; from this a pure culture of Staphylococcus aureus 
was made, which gave a vaccine. The patient received three 
injections respectively; 50,000,000, 100,000,000, 250,000,000 of the 
vaccine January 16, 20, and 24. By January 20 the general con- 
dition was not disturbed by the vaccine; new purpuric spots 
continued to appear, but the necrobiosis was favorably influenced 
by the vaccine. 

January 27. 17 c.c. horse serum were injected into the left 

abdominal wall. This was followed by severe pain, which sub- 
sided in several hours. 

January 31. The surface looks less blotchy; until today there 
have been no fresh petechije; a few spots were noticed on the 
fingers about the knuckles; these were erythematous, not hemor- 
rhagic. Urine was slightly albuminous; no casts. 

February 6. Today an injection of 10 c.c. horse serum was ' 
given, promptly followed by general erythema, which covered the 
entire body, and tender and painful joints, such as are met after 
the injection of antidiphtheritic serum. 

February 7. Joint pains severe; general erythema multiforme 
persists. Temperature, 98°; pulse, 78; respirations, 19. There is 
but one fresh petechia on the patient, and that on the left knee. 

From February 6 to 16 inclusive the serum sickness persisted, 
and included besides the erythema, severe headache, which finally 
yielded to quinine and sodium salicylate. 

From February 16 until March 20 there was decided improve- 
ment in all the subjective and objective symptoms. The patient 
was able to be about, there were no fresh petechice, the ecchymotic 
spots of the old lesions were fading, the joints were normal and 
in every way the condition was better than it had been in almost 
three years. 

During March and April and until May 15 the patient made 
material progress, was exliilarated, seemed to be “ living in a new 
world,” was happy, and encouraged. She required no medical 
attention, because the symptoms were held in abeyance, and there 
were only occasional small cutaneous lesions. 

May 15. If patient tires after exertion she notices a few fresh 
“spots.” She walks well. Today there are a number of hemor- 
rhagic macules on both lower extremities over the left knee. In 
spite of the severe serum sicloiess which she had after the last 
injection its effect appears to her so beneficial that she literally 
“begged for it” today. Since the use of the vaccine and the 
serum the antrum has closed. Barring a recent slight hemorrhagic 
gingivitis there are no symptoms referable to the buccal or 
nasopharyngeal mucosse. There has been no tissue loss about the 
fingers (hemorrhagic panaritium) since the use of the vaccine or 
serum. 
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May 20. Today 12 c.c. of rabbit serum were injected, this was 
followed by only slight local reaction, no fever. Pulse normal. 
Within two days two egg-sized nodes formed on the back of the 
left hand just below the wrist. These were not hemorrhagic, 
but slightly erj^thematous. The rheumatic symptoms of serum 
sickness followed. Her joints were so stiff that the patient could 
not walk. A peculiar accompaniment of the serum sickness in 
this case was the invariable stiffness of the neck muscles, anterior 
and posterior, with tenderness of the included muscles and hoarse- 
ness. 

June 5. “ Patient is now receiving the benefit of the last injection. 
The puffiness has all disappeared; there is no recurrence in the skin; 
old petechias are fading. The patient thinks the rabbit serum 
caused more stiffness and pain in the neck muscles than did the 
horse serum. She feels the same tonic effect which followed the 
previous injection after relief from the disagreeable er3''thema and 
joint sj^^mptoms (serum sickness).” 

June 13. 5 c.c. rabbit serum injected without untoward symp- 
toms following. 

June 23. The patient is positive the last injection given June 
13 has been productive of greater improvement than any of those 
preceding. There have been no new lesions since June 9. 

From the time of the first injection, Januarj^ 27, 1911, until 
October 6, 1911, eleven injections were given, all of which were 
of normal rabbit serum except the first two. 

Besides the four above reported the following doses were given: 

June 25, gave 7 c.c. rabbit serum. 

July 12, gave 10 c.c. rabbit serum. 

August 19, gave 5 c.c. rabbit serum. 

September 6, gave 4 c.c. rabbit serum. 

Two more injections, close together, were given between Sep- 
tember 30 and October 6. 

September 30. “Patient’s general condition has improved 
materially and she has gained flesh, now weighs 136 pounds against 
115. Has been able to go to Canada for a change, and during her 
stay there until the end of the month the purpuric sj^mptoms 
gave her but little trouble.” 

The injection given October 6 was into the left arm, and was 
followed immediately by edema of the entire extremity, with the 
formation of enormous bullae. Some of these were as large as an 
egg, tense, and filled with clear serum. There was no other reac- 
tion. The swelling extended to the axilla and the glands were 
enlarged. The bullae were opened. In twenty-four to thirty-six 
hours the swelling subsided considerably, and the general condition 
of the patient improved. 

October 13. Wherever there was a bleb there is a distinct 
hemorrhagic spot, deep red, nummular, corresponding in size with 
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the original bulla. Now there is no swelling of the arm, and the 
patient is thoroughly satisfied with the result of the treatment 
in spite of the annoying complication. 

During the last year we have found that the injections of animal 
serum in this, as in cases reported by others, are better borne when 
given at short intervals within from ten to fifteen days, and we 
have therefore in our treatment of this case “Imnched the injec- 
tions” to the satisfaction of both the patient and the' attendants, 
without serum sickness or symptoms due to anaphylaxis. Since 
October 11 the patient has received eight injections as follows: 

October 14. Gave 2 c.c. fresh rabbit serum. 

November 11. Gave IJ c.c. fresh rabbit serum. 

December 16. Gave 1 c.c. rabbit serum. 

February 10, 1912. Gave 0.6 c.c. fresh rabbit serum. 

June 21. Gave 1 c.c. fresh rabbit serum. 

June 28. Gave 1 c.c. fresh rabbit serum. 

July 6. Gave IJ c.c. fresh rabbit serum. 

July 13. Gave 1 c.c. fresh rabbit serum. 

Julj'^ 31. Made a blood count: White blood corpuscles, 7400; 
red blood corpuscles, 3,552,000; platelets, 1,136,000. The latter 
fighre is about three times more than normal. We also find that 
the smaller doses given at short intervals control s;>Tnptoms and 
have the tonic effect just as do the larger doses, without 
untoward complications. 

In this case it may be said the animal serum has been given a 
long and fair trial. We are thoroughly convinced that its effect 
has been purely symptomatic and not curative. We are further 
convinced that besides its effect in controlling the hemorrhagic 
lesions between the injections the serum has had a decided tonic 
and exliilarating effect. AVe wish to emphasize the fact that this 
woman at the present time is still suffering from chronic purpura; 
that the pathogenesis of this as other cases is clouded; that there 
is an underlying constitutional disturbance, in all probability, 
which we have not unearthed; but the patient as well as her 
attendants realize the fact that we have at present no remedy 
which controls her symptoms so well as does the injection of the 
animal serum. As before, the slightest traumatism causes sub- 
cutaneous hemorrhage, which is likely to lead to superficial death 
of the included skin. There has been but a single physical sign 
added to those already given. During the months of June and 
July, 1912, in spite of a good general condition, the area of splenic 
dulness materially increased, and the organ itself Avas easily 
palpable below the free border of the ribs. The coagulation time 
of the blood has continued normal; the blood clot resulting has 
remained non-contractible; all these conditions are characteristic 
of the chronic tj’pes of the disease. The blood platelets have shown 
material increase. 



ELSNER, header: CHRONIC PURPURA 


185 


October 18. Patient spent a confortable summer on the coast 
of Maine; is without annojdng symptoms; there are only occasional 
light colored purpurie spots, usually over the knees, symmetrical; 
and the spleen is no longer palpable. 

Case II. — ^Mrs. H. G. L., of Auburn, N. Y. Consultation with 
Dr. Woodruff June 27, 1911. Aged fifty-six years. Mother of 
two children; always feeble; fearful of cool air; always had a 
capricious appetite; “unable to eat as others do;” during entire 
life has been exceedingly hypersensitive. Passed the menopause 
at the age of forty-nine years without incident. Patient is an 
intelligent, , nervous, well-developed woman. Family history clean, 
without taint, no suspicion of hemophilia or specific disease. 

Previous History: Shortly before Dr. Woodruff first saw the 
patient, six years ago, she had practically starved herself; was 
feeble, and thought she needed “rectal treatment,” which she 
finally received from three sources. One operator did “ an extensive 
rectal operation,” probably excision of a hemorrhoid and stretching 
of the sphincter; the second was called who “did something which 
made matters worse;” finally the patient found her way to Phila- 
delphia, where she was successfully treated, and so far as her 
rectum is concerned she made a satisfactory recovery. For five 
years the patient has noticed “black and blue spots” on her body; 
they gave her no discomfort, coming and going, and were considered 
of no importance. Beginning with January, 1911, these were 
associated with marked symptoms of purpura, many of the ear- 
marks of scorbutus, some of the larger hemorrhagic type. At 
times there was an admixture of purpura rheumatica, when she 
had severe pains in her legs and joints, with petechise covering 
the extremities and spots also on trunk, neck, and face, particularly 
about the eyelids, external canthi, and over malar bones. Toward 
the end of January, 1911, she commenced to show marked evidences 
of gingival purpura. The entire mucosa about the teeth became 
involved. This was spongy and purple; over and between each tooth 
when I first saw her the membrane was so swollen that “purple 
bags,” as the intelligent nurse expressed it, “hung down and between 
the teeth.” These looked like individual large blue grapes; made 
the patient uncomfortable, because of their size and tenderness; 
were so spongy and succulent they bled on the slightest touch. 
The nurse made the following note: “These swellings gradually 
extended around the Avhole mouth, looking like purple bags over 
each tooth. These were more tense just before they bled freely, 
after which the swelling subsided, but only temporarily.” Anldes 
were swollen and tender. 

For years the patient’s digestion has been impaired. She feared 
to take food, as she could bear but little, and after several examina- 
tions of her stomach contents was told she was suffering from 
hyperacidity. Besides the gingival purpura at the time of my first 
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visit ^Ye found purpuric spots over her lower extremities; there 
were also “black and blue spots,” which varied in size from a 
twenty-five-cent piece to macules which could scarcely be covered 
by the palm of the hand. These were tender and contained small 
palpable nodules of coagulated blood. Besides these large macules 
there were characteristic petechise, bright red pin-point to split- 
pea-size over the trunk and extremities, while here and there were 
remnants of former hemorrhages in pigment deposits. The patient 
had had severe epistaxis at varying intervals. At the time of our 
first consultation all of the cutaneous and gingival symptoms were 
at their height; the teeth could not be properly treated because 
of the tenderness of the gums. The stomach was intolerant and 
irritable, and the patient was unable to take sufficient nourish- 
ment, and had refused necessary food. She was obstinately con- 
stipated, and volunteered the information that she could never 
eat salt. She slept poorly. 

Blood count; White blood corpuscles, 3800; red blood corpuscles, 
4,700,000. 

Differential count; Pohmiorphonuclears 71 per cent.; large 
mononuclears, 25 per cent.; small mononuclears, 4 per cent. 

The coagulation time of the blood appeared to be normal, and 
there was no contraction of the coagulum. The arteries showed 
e^^dence3 of arteriosclerosis; the radial and popliteal arteries were 
abnormally tense and evenly thickened. The pulse in the dorsal 
pedal artery (left foot) was indistinctly felt. The area of cardiac 
dulness was slightly increased to the left; the impulse was heaving; 
there was a slight hemisystolic aortic murmur; the second aortic 
sound was accented; the mitral sounds were muffled; there was no 
distinct murmur in the mitral area. The area of liver dulness was 
slightly increased below the free border of the ribs. Systolic blood 
pressure, 160 mm. Hg.; diastolic pressure, 120 mm. Hg.; pulse 
pressure, 40. Repeated urinary analyses showed nothing abnormal, 
save that occasionally the specific gravity dropped to 1010, when 
the solid constituents were correspondingly lowered. Range of 
temperature, from 99° to 101°; pulse, 96; respirations, 20. Deep 
and superficial reflexes were all normal except the patella tendon 
reflexes, wliich were markedly exaggerated. The pains became 
so severe before the consultation that sedatives were needed “for 
comfort even during the dajdime.” She was bedridden at this 
time. After our consultation it was decided to insist on a rational 
diet, in spite of all objections and previous experiences, and to 
inject animal serum. 

June 29. Injected 7 c.c. fresh rabbit serum (IMeader) into the 
left mesogastric region. W^e quote from the nurse’s report; “The 
night after the injection there was a slight redness around the spot 
of injection. The next morning the same surface was slightly 
mottled. The muscles were sore on that side of the patient’s 
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abdomen, which she decided was the nervousness of changed 
conditions. The pains in the legs ceased, so that she never after needed 
sedatives except two grains of veronal at bedtime; nothing during the 
day. The purple spots began to fade and no new ones appeared 
except just under the left knee. Mrs. L. has become much inter- 
ested in her case, and is trying to eat more, and now goes out-of- 
doors longer each day.” 

July 8. The patient has improved materially; is looking well, 
and eating better than before; ankles are neither swollen nor pain- 
ful; there are only a few petechias; no new patches; gums are 
decidedly improved; do not bleed; are retracting; mucosa looks 
healthy. Injected 14 c.c. fresh rabbit serum today (Header). 

The nurse gave the following report: “The second treatment 
(injection) was given Saturday afternoon, July 8. In two hours 
Mrs. L. began to have 'nervous chills’ in left hip and extending 
down the leg. The point of injection was sore at once. Patient 
slept well during the night following. The next day there was a 
red spot about the size of the palm of the hand around the injected 
spot, which itched considerably. This spot extended over the 
entire abdomen to the pubis. Temperature, 100°; pulse not mater- 
ially disturbed. Flesh was hot and dry; felt unconfortable; had 
severe headache and aching joints. Used lead and opium wash 
locally. At 9 p.m. began to perspire; pain ceased; temperature 
fell to normal, and patient slept well. For several days there was 
considerable dizziness when the head was moved. The skin and 
gum condition continued to improve, and the quantity or urine 
was increased to 2100 c.c.; some days, 2700 c.c. Patient helped 
herself better and was happier and encouraged.” 

July 18. “The purpuric symptoms are held in abeyance; improve- 
ment is continuous; suffers but little from gingivitis; the spongy 
condition of the gums has practically disappeared; no epistaxis; 
has no pains. Is eating well and takes a reasonable amount of 
nourishment. Temperature, 98°; pulse, 78; systolic blood pressure, 
130. Urine free and normal.” 

July 24. Patient was found materially improved, and is looking 
much better. Gums retracted and look healthier. A few remnants 
of petechise left in the pigment deposit, and black and blue areas. 
On external surface of left ankle there is a long black and blue 
- area. . Feet are warm. Pulse in dorsal pedal artery distinctly felt. 
At 4.30 P.M. 17 c.c. rabbit serum injected (Header). 

It was after this injection that we had evidences of alarming ana- 
phylaxis. Almost immediately after the injection the patient became 
drowsy. At 6 p.m. had a chill which lasted until almost 11.30 p.m. 
Considerable nausea. Had a desire to defecate (unsuccessful), and 
patient fainted and became cyanotic. Was returned to bed. Dr. 
Woodruff found her with weak pulse. She finally vomited a little. 
There was a continuous desire to go to stool. All these symptoms 
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correspond with those found in animals who are injected at long 
intervals, and are attributable to increased sensibility of the 
individual to the serum. Patient recovered fully in a few days 
from the effect of the injection, and the improvement in all symp- 
toms was phenomenal. 

August 14. Except a small ecchymotic spot on the plantar 
surface of the left foot and slight sponginess of the gums over 
the right upper canine there are no remnants of purpura. 

October 4. Received 2 c.c. rabbit serum because of petechias 
on the legs. The gums are normal. 

Blood count: Red blood corpuscles, 4,028,000; white blood 
corpuscles, 3600. 

Differential count: Polymorphonuclears, 57 per cent.; small 
mononuclears, 29 per cent. ; large monoclears, 14 per cent. 

No untoward symptoms followed this injection. Since November, 
1911, there have been no e^ddences of a reeurrence of chronic 
purpura. 

Patient was thoroughly examined August 1, 1912, when the 
following note was made: “Has recovered completely from her 
chronic purpura, and has been without recurrence since last seen. 
She has normal mucous membranes; has gained in weight; color 
good; blood state good. Blood pressure, 140; respirations, 18; 
pulse, 76. Arteries slightly tense. Urine normal. Bowels con- 
stipated. For three or four weeks has had recurrence of burning 
sensation and points of tenderness in stomach region which she 
had many years ago. The burning is exceedingly annoying, and 
the nervous system is hypersensitive. The neurasthenic element 
is still in the ascendency. Tongue clean.” 

Stomach analysis; Amount 50 c.c.; free hydrochloric acid, 
40 per cent.; total acidity, 79 per cent.; lactie acid, very slight; 
blood, very slight; butyric acid, present; red blood corpuscles, 
few. 

Microscopic examination; Starch granules; squamous epithelia. 
Her disagreeable stomach symptoms were controlled by bella- 
donna and orthoform, with alkalies, and she is now (October 18, 
1912) enjojdng comparatively good health. 

In the light of our recent experiences with these cases, and the 
loiowledge gained by the study of the literature on the subject 
and animal experimentation, we would suggest in the future, to 
prevent annoying anaphylaxis, that similar cases be treated with 
injections of the serum during ten-day periods, the number of the 
injections to be given and the dosage to depend on a thorough 
study of the effect of a safe initial and second dose. The number 
of cycles of treatment should depend on the tendency of- the indi- 
vidual case to relapse. Our second case, so far as evident symptoms 
of chronic purpura are concerned, in spite of its former chronicity 
during a period of six years, seems to be cured. It is unnecessary 
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to give the large doses which are suggested by some authors, one 
having given as high as 250 c.c. of fresh animal serum.^ In both 
of our cases the general improvement of the patients and increased 
weight almost immediately following treatment were satisfactory. 
Trembur^ has had similar experiences. The mental condition 
in both of our cases was improved. Case I expressed herself as 
follows: “The first and second days one aches all over and feels 
seasick; joints ache, and you feel just ugly and weak. There is 
a continuous desire to go to stool. After the fifth day you feel 
as if you had been given a great big tonic. The injection has an 
enormous effect on your mental state; it lifts you, and makes you 
feel better in all respects.” 

In “sporadic” hemophilia and acute purpura the results with 
animal serum are permanent, and we have had definite cures. 
In chronic purpura the prognosis, so far as permanent cure is 
concerned, is less favorable. The serum controls the symptoms 
in most cases, but it may be assumed from our present knowledge 
that the injections must be repeated. The serum of the bovidia 
is not recommended, because of the violent reactions which may 
follow its injection, including fever, rigors, cyanosis, and vomiting. 
Rabbit serum is recommended for all forms of hemorrhagic con- 
ditions requiring serum treatment; it is easily obtained by means 
of aseptic bleeding, and contains all the elements which are needed 
to control “dyscrasic hemorrhages.” If necessary in an emergency, 
antidiphtheritic serum may be substituted until a fresh serum can 
be obtained. Recurring purpura with pernicious anemia is favor- 
ably influenced by the injections of animal serum, but in these 
cases there is always a strong tendency toward relapse. With 
chronic purpura and purpuric symptoms due to hereditary hemo- 
philia the results from animal serum are at best temporary; repeated 
injections are necessary to control the hemorrhages and the massive 
types of visceral hemorrhages are controlled imperfectly. The 
greatest value of the treatment in these cases, according to Weil,® 
is in the prophylactic injections of the serum before operative pro- 
cedures are instituted. The results of treatment with animal serum 
are better in the type of hemophilia which Weil has characterized as 
“sporadic” or “accidental,” in contradiction to the hereditary dis- 
ease, a condition met in advanced life, accidentally encountered in 
normal individuals of both sexes. In these cases the blood reacts 
favorably to normal blood serum, and is thereby robbed of its 
hemophilic tendencies. The coagulability of the blood in these 
cases is favorably influenced by the serum, in the average cases 


* Pigot, Gaz. Hebd. de Med., October 17, 1897. 

* Serum Behandlung bei Hemophilie, Mitteilungen aus den Grenzgebieten der Med. u. Chir., 
1911, vol. xxii, p, 93. 

* L’Hemophilie, etc., Presae M^dicalo, October IS, 1905: Tribune Mfidioaie. Pans, Januarj' 12 
1907. 



190 ELSNER, meader: chronic purpura 

during three or four weeks. If such subjects demand surgical 
interference the most favorable time for operation is forty-eight 
hours after the injection. In chronic purpurics and hemophilics 
the serum may be given intravenously if such method of intro- 
duction is selected, with perfect safety, and without increase of 
hemorrhage, for the puncture of the vein in tliese .subjects is 
promptly closed by its own elasticity, as has been repeatedly" 
demonstrated by Weil. 

The literature bearing on chronic purpura is meager and unsat- 
isfactory, the classification of the purpuras oft’ered by the French 
and German schools are also unsatisfactory; while our Imowledge 
of the pathogenesis of many forms of purpura rests on an insecure 
and poorly constructed foundation. The cautious and continuous 
study of all types of chronic purpura makes positive the fact that 
the clinical picture is kaleidoscopic, and the cycles of the disease 
include repeated recurrences of all classified types of the disease 
in the individual case. In the chronic cases, with a simple purpura, 
there may be a prompt addition of the rheumatic form, and while 
this seems in the ascendency, the hemorrhagic nature of the dis- 
ease may be emphasized by drains from one or more mucous sur- 
faces, occasionally hemorrhage into the brain or into hollow or 
solid viscera. Besides this our experiences justify the conclusion 
that chronic purpura may at times alternate with erydhema multi- 
forme, and included visceral symptoms, while in occasional cases, 
at times during their course, two or more ty^pes of, purpura may" be 
present and persist with varying intensity" during limited periods 
at the same time. 

In rare cases (one of which we have reported), whether because 
of embolic infarct, thrombosis, or necrobiosis, due to some other 
unknown pathologic cause, death of the infiltrated tissue results, 
corresponding with one or more of the original purpuric spots, 
all this in the presence of multiform hemorrhagic lesions, cutan- 
eous, articular, and visceral. Immerman® Avas in all probability 
correct when he contended that (1) simple puriuira, (2) purpura 
rheumatica, Schoenlein’s disease, (3) Henoch’s purpura, involving 
skin, joints, and gastro-intestinal mucous membranes, and (4) 
purpura hsemorrhagica, or morbus maculosis Werlhof, are all 
identical, simply" differing from each other in degree and intensity 
of eonstitutional symptoms. Chronic ty"pes of purpura may include, 
besides the hemorrhagic lesions, ery"thema, urticaria, and occasion- 
ally angioneurotic edema (Quincke’s disease). 

The histories of the cases of chronic purpura which have fallen 
under our observation prove them to be rebellious to ordinary 
treatment, and when influenced by treatment the periods of im- 
provement by" the older methods and drugs are exceedingly" short, 
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for repeated relapse is likely to be the fate of all suffering from 
* the disease. Thus one of the writers (Eisner) has seen cases cover- 
ing a period of twelve and fourteen years respectively. Osier 
mentions a case which continued thirty-six years, and Halstead 
operated on a case of cancerous disease in which the patient had 
been purpuric since childhood. 

Probably the most complete resume of our knowledge of chronic 
purpura with included histories of cases is from the pen of Bensaud 
and Rivet.'^ These authors concluded that there is little mention 
in literature of the subject outside the common form known as 
Werlhof’s disease. There are included references to articles men- 
tioning 4 cases of the chronic form. These are (1) Rade, 1844, the 
case of a man, aged thirty years, who had two attacks in eight 
months; (2) Lancereaux, 1861, a chronic case, with large nasal 
and gingival hemorrhages, which finally died; (3) Lasegue, 1877, 
a case which appeared to be cured after three and a half months; 
(4) Denys, 1877, observed the case of a woman, aged forty years, 
who had successive attacks during two years. The article of 
Bensaud and Rivet further includes references to the researches of 
Hagen (1900), in which he emphasizes that the '^chronic form is 
of certain frequency, and that it shows itself in successive attacks 
and remains apyretic.” He reports several cases, and is more 
hopeful in his prognosis than our experiences would justify. One 
of his cases, a youth, aged eighteen years, had repeated attacks 
of purpura since his ninth year. Another, a woman, aged twenty- 
two years, had the disease since her seventh year. She had repeated 
epistaxis, and when aged eighteen years, commenced to have 
attacks of hemorrhagic purpura with her menstruation. One of 
his cases died in three months. A man, aged twenty-five years, 
had been purpuric since his tenth year, and finally had “hsemor- 
rhagic periods,” which were apjo-etic and characteristic of the 
chronic type of the disease in the multiform and varied lesions 
of purpura. Bensaud and Rivet further refer to a series of the 
chronic type in which, as in one of our reported cases, there were 
“periods of quiescence, during which the return to apparent health 
seemed complete, but the phenomena recurred on extreme fatigue.” 
Their studies justify the following conclusions: Chronic purpura 
may present a variety of clinical pictures. There are two principal 
classes: (1) the continuous form, and (2) the intermittent form. 

1. In the continuous form of the disease, patients present 
symptoms of general debility and rheumatism or of gastric or 
intestinal troubles. Both of our cases presented the latter. Exami- 
nation of these patients shows ecchymoses or purpuric spots, 
which have been present for years, to which no importance has been 
attached because of their rapid disappearance. Epistaxis and 
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gingival hemorrhages are common in these cases. There are almost 
always some manifestations of purpura either on the skin or mucous' 
membranes or some evidence of the hemorrhagic diathesis which 
is chronic and continuous, but vdthout the great accidents which 
characterize the free crises of purpura hsemorrhagica. 

2. The intermittent form of chronic purpura. This form appears 
to be more frequent. In these cases crises are separated by inter- 
vals of varjdng length. In the crises there are “abortive and 
anomalous phenomena.” Crises are sometimes preceded for months 
or even years by frequent isolated hemorrhages, epistaxes, and 
stomatorrhagias. By themselves these crises are in no way dis- 
tinguishable from Werlhof’s disease. Contrary to current opin- 
ion these may be accompanied by febrile movement. ' After a 
variable length of time, often prolonged by the “ subintrant attacks” 
so well known in the course of all purpuras, a latent phase follows 
when the patient appears cured. Until the appearance of a new 
crises there are no morbid phenomena. More often, if questioned 
carefully, however, some symptoms are mentioned; these include 
epistaxes, ecchymoses following the slightest traumatism or prick 
or menorrhagia suggesting uterine disease. At other times the 
general condition is disturbed; patients complain of stiffness; they 
frequently complain of digestive troubles; digestion is slow, pain- 
ful, and accompanied by heaviness after meals; patients accom- 
modate themselves to this condition until, as a result of influences 
not well determined, a new crisis follows, confirming the existence 
of the chronic and intermittent type of the disease. There are many 
clinical modifications. For instance, in three cases Bensaud and 
Rivet report a true alternation of mucous or visceral hemorrhagic 
crises with the purpuric eruption, which disappeared when the 
large hemorrhages appear, only to reappear quickly after them. 
A curious fact observed is that an intervening infectious disease 
(variola in one case, and erysipelas in another) does not assume 
a hemorrhagic character. In the cases studied by Bensaud and 
Rivet the duration was extremely variable. The long periods of 
quiescence in the intermittent form of the disease, and the further 
faet that most cases of chronic purpura are of this tjqje, and the 
almost complete disappearance of subjective complaints during 
the periods are the reasons for the failure of many authors to recog- 
nize the existence of chronic purpura. Recurrences for more than 
twenty years were observed. Intermediary periods may be for 
a long period, as seven, eight, and in one case seventeen years. 

Mode of termination is also variable. On account of the long 
latent periods it is never justifiable to conclude that the patient 
is cured. Patients may die during a crisis, so that one cannot call 
the disease benign. Hemorrhage is the cardinal symptom of all 
types of chronic purpura. 

Diagnosis of chronic purpura is aided by the fact that the ma- 
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jority of observers are agreed that the blood clot does not contract, 
that the coagulation time is normal, and there is a belief among 
some that the blood platelets are diminished. This is not, however, 
uniformly true. The role which the blood platelets play in these 
cases and in the acute forms of the disease is now under considera- 
tion by the profession; it would seem that their presence in the 
blood is of great importance in aiding coagulation. This question 
will be more fully considered in the second part of this article. 

The consideration of anaphylaxis in the use of animal serum 
is of the utmost importance, as the sensitization which may follow 
after the second injection or at any time during a series of injec- 
tions may prove to be associated with serious symptoms, including 
sudden dyspnea, cyanosis, and in animal experimentation death 
has occurred. Fortunately this condition is rare in man. In both 
of our cases disagreeable symptoms have approached the more 
serious symptoms, which have resulted from animal experimen- 
tation in guinea-pigs. The method of treating these cases with 
small injections at short intervals during ten-day periods will 
in all probability prevent this disagreeable and annoying sequel. 
Auer, and Lewis and Auer^ have shown that atropin sulphate is 
a distinct protection against the asphyxia of immediate or acute 
anaphylaxis in the guinea-pig. These observations have been 
confirmed by others.® The work of Karsner and Nutt“ on the 
relation of the intoxicating dose of Horse Serum to the Protective 
Dose of Atropin in Anaphylaxis in the Guinea-pig” gives some 
promise of success in its application to the human subject. At 
present there can be no objection to the administration of bella- 
donna or atropin in small and safe doses following the second 
injection of the serum with the hope that a disagreeable and possible 
serious anaphylaxis may be prevented. Better still is the adminis- 
tration of the serum as suggested at short intervals during a limited 
period, preferably ten or twelve days, the thorough inquiry into 
the individual case to learn of possible idiosyncrasy or previous 
treatment with diphtheritic antitoxin. The consideration of 
anaphylaxis in connection with the treatment of hemorrhagic dis- 
ease with animal serum will always claim the earnest attention of 
the therapeutist. 

Serum Sickness. In occasional cases, as in Case I, serum sick- 
ness may be annoying but not alarming. It may be associated 
with urticaria, arthralgia, and myalgia, but is evanescent. In 


® Acute Anaphylactic Death in Guinea-pigs, Jour. Amer. Med., 1909, liii, 458; The Prophy- 
lactic Action of Atropin in Immediate Anaphylaxis of Guinea-pigs, Amer. Jour. Phys., 1910, 
xxii, 439. 

* Anderson and Schultz, The Cause of Anaphylaxis and Some Methods of Alleviating It, 
Proc. Soc. Exper. Biol. and Med., 1910; A. Biedl and R. Kraus, Die Serum Anaphylaxie Beim 
Meerschweinschen, Wien klin. Wochenschrift, 1910, xxiii, 385. 

Section on Pathology and Physiology, American Medical Association, 1911, p. 128. 
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sjiite of this disagreeable complication, purpurics are so much 
improved that they offer no objection to the repeated use of the 
serum. 

The Rationale of the Serum Treatjient of Hemorrhagic 
Diseases. Considerable literature has recently accumulated 
tending to show that the introduction of a foreign serum into the 
body of a patient afflicted with a hemorrhagie disease tends to 
bring about an improvement. The explanation for the phenomenon 
is at present not clear. However, a statement of facts in the case 
may be of interest, and perhaps lead to a clearer understanding 
of the problem involved. 

Various explanations have been made as to the cause of hemor- 
rhages, which may be briefly mentioned; abnormal thinness of 
the bloodvessel walls; abnormally high blood pressure; excessive 
amount of blood for the capacity of the bloodvessels; an inherited 
predisposition to a faulty structure of the cells of the body and 
blood; defects in the mechanism of coagulation, etc. In view of the 
fact that the coagulation of the blood in many of these patients 
seems to be delayed, it will be of interest to review the factors 
involved in coagulation. 

There is present in the plasma a protein called fibrinogen. Dur- 
ing the process of coagulation this protein is used up so that in 
blood serum which exudes from a blood clot its presence cannot 
be detected. The substance which unites with fibrinogen to form 
fibers of the clot is known as thrombin. It is not present in an 
active form in the blood plasma, but is formed soon after it escapes 
from the bloodvessels, and is present in the blood serum or the 
clot. Its formation is a complicated matter. 

According to Howell there are two hypothetical substances 
existing in the blood plasma — antithrombin and prothrombin. 
When the latter unites vnth calcium salts thrombin is formed, 
but under the usual conditions in the bloodvessels the calcium salts 
are restrained from uniting with the prothrobin by the anti- 
thrombin, so that clotting in the vessels does not normally occur. 
When, however, blood is shed, thromboplastic substances from 
blood platelets and injured cells neutralize the antitlirombin, 
so that the calcium salts are free to unite with the prothrombin 
and thus form thrombin. Thrombin unites with fibrinogen and 
forms fibrin — the essential part of a clot. 

These two substances — ^fibrinogen and thrombin — are definite 
bodies. They can be isolated in a pure state and examined by the 
experimenter. Fibrinogen can be salted out of blood plasma or 
from the pathologic fluids of the body cavities, such as pleuritic 
fluid, hydrocele fluid, or ascitic fluid. A watery extract of thrombin 
may be made by appropriate means from blood serum, and if 
added to any of these abnormal body fluids above mentioned will 
bring about the immediate formation of a clot. 
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The point of special interest to us is the source of the thrombo- 
plastic substances above mentioned, which brings about the neu- 
tralization of antithrombin. Where do these substances, so-called 
cytozymes, come from? It was at first stated that they come from 
the leukocytes, but doubt is thrown on this source because leuko- 
ctyes remain intact for a long time after being shed. They may 
be washed and may perform their normal phagocytic functions 
in the test-glass long after the clot has formed. More recently 
attention has been focused on the blood platelets. If the fresh 
shed blood is observed under the microscope these platelets are 
seen to agglutinate, and soon delicate fibrils are seen to radiate 
out from the masses of platelets. Methods have recently been 
devised for easily and accuratel}'’ estimating tlie number of plate- 
lets per cubic millimeter of blood. The number for normal blood 
is placed at 250,000 to 400,000 c.mm. 

The count of platelets in various blood diseases is interesting. 
.Wright and Kinnicutt find that in secondary anemia the count 
is high, while in primary anemia the count is low. Duke finds 
that it is of value to differentiate coagulation time from bleeding 
time, that is, the time a wound will continue to bleed. He finds that 
in cases of prolonged bleeding time the blood-platelet count is low. 
He reports that a rabbit injected subcutaneously with diphtheria 
toxin, after a period of two weeks suddenly developed petechise 
and a prolonged bleeding time, which persisted for three days, 
and then disappeared. This disturbance was associated with a 
rapid decrease in the platelet content of the blood, and recovery 
followed their increase. He reports that in such diseases as idio- 
pathic purpura hsemorrhagica, chronic ulcerative colitis, aplastic 
anemia, nephritis, the number of platelets is reduced, and that 
recovery is associated with their increase. 

The blood platelets Wright believes come from the mega- 
karyocytes of the bone-marrow. It is thought that they are short 
lived and are reproduced very rapidly, perhaps a sufficient amount 
to resupply the body can be made in four days. They are not 
found in defibrinated blood or blood serum. 

Starling believes that the so-called blood platelets are not present 
in the blood plasma, but are substances, possibly precipitates, 
formed when the plasma touches a foreign surface. The consti- 
tution of these bodies or substances is immaterial so far as this 
discussion is concerned, since Starling attributes to them functions 
in the phenomenon of coagulation. 

Having detailed to some extent the facts known to be associated 
with coagulation of the blood, let us return to our main problem 
and inquire farther why foreign and homologous serums appear to 
cause a patient to improve. It will be at once recognized that 
transfused blood will contain blood platelets intact, while homolo- 
gous and foreign sera contain only the fragments or disinte- 
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gration products of these platelets, which are the real zj^moplastic 
or thromboplastic substances; so that these bodies may be of ser- 
vice immediately in decreasing the bleeding and coagulation time. 
But, in addition to this, the injection of a serum into the body of 
an individual stimulates that body to the formation of antibodies. 

Precipitins are formed and, further, the body becomes sensitized 
to this particular land of serum. Using the nomenclature of 
von Pirquet, ergin is formed. Ergin is a hypothetical substance 
in the blood which is manufactured by the body cells for the pur- 
pose of digesting or protecting the body from a subsequent dose of 
the serum. During the process of digestion just mentioned a toxic 
body is liberated which produces the toxic symptoms. 

Now it has been show by Moss and Brown that the intro- 
duetion of a foreign serum into a rabbit, whether sensitized or not, 
does not change permanently the relation between the kinds of 
leukocj'tes, but for a brief period after the injeetion there may 
be a marked relative increase of polynuelears, with a deerease of 
lymphocytes. The lymphocj'tes are manufaetured in the lymph 
nodes, but the polynuelears are loiown to be made in the bone- 
marrow, where the megakaryocytes are located. Now may not 
the question be raised — Is not the physiologic change brought 
about by the immunization with a serum, an expression of unusual 
activity in the bone-marrow manifested by a shower of poljmuclears 
and blood platelets, which latter improve the coagulating properties 
of the blood? In other words, are the blood platelets increased 
with immunization by a serum? Duke’s work with transfusions 
suggest that they are, but so far as we know the question of 
increased platelets during immunization with a foreign serum is not 
answered. 

An interesting recent observation in this connection is that of 
Duke’s. He finds that when a large dose of a toxin (benzol or 
diphtheria toxin) is injected subcutaneously into a suitable animal 
a strong irritation is produced, and the platelet count decreases; 
while if small doses are given, a mild irritation is produced and 
the platelet count increases. In our cases above reported marked 
improvement followed the subcutaneous injection of small doses of 
rabbit serum, which may be explained by the supposition that a 
mild irritation is produced by the toxin liberated by the aetion 
of ergin, which irritation maj*^ have increased the platelets. This 
increase in platelets may increase the coagulating property of the 
blood. We have observed the blood platelets to be very numerous 
after a series of small doses of serum. This is accompanied by 
the clinical fact that the patient is much improved. 
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THE PRESENT VALUE OF THE IVASSERMANN REACTION. 
By Lindsay S. Milne, M.D., 

PROFESSOR OF MEDICIKE, UNIVERSITY OF KANSAS. 


In recent years one of the greatest advances in medicine has 
been marked by the adoption of the Wassermann reaction in the 
diagnosis and treatment of syphilis. It has necessitated extensive 
revision of many of the older conceptions of the disease. The 
definite relationship of syphilis to the so-called parasyphilitic 
lesions has been established. Further, it has proved of immense 
service in the differentiation of doubtful cases, such as ulcers, 
growths, various bone diseases, etc. Greatest of all, however, 
its value in the treatment of syphilis has been abundantly demon- 
strated, as it has provided a method by which the success or failure 
of therapeutic measures can be determined. 

Even at the present time, hoAvever, different authorities report 
considerable variations in the results of this reaction. Its technique 
is being almost continually modified, and the exact interpretation 
that can be placed on its application to the diagnosis and treatment 
of syphilis is not yet sufficiently definite. 

Even for normal individuals the results are disputed, an average 
being from 0,3 to 1.2 per cent, of positive cases, although Noguchi 
reports as high as 3.6 per cent. These figures, of course, depend 
on the class of cases examined, as many who eventually show 
definite syphilitic lesions give no history of the earlier stages of 
the disease. 

In the primary stage of syphilis the number of positive reactions 
varies in the reports of different authorities from 64 to 92 per 
cent. It is certain, however, that in most cases a positive reac- 
tion can be obtained by the end of the fourth ■week, so a definite 
diagnosis can generally be had a week or two before the appearance 
of the secondary eruption. In about 40 per cent, of cases the 
Wassermann reaction is positive when the initial sore appears, 
and the number of positive reactions becomes progressively more 
frequent until the development of the secondary eruption, at 
Avhich time over 90 per cent, are positive. The earliest occur- 
rence is reported by Lesser, who found a positive reaction as 
early as the eighth day after exposure. In this case the initial 
lesion appeared fourteen days later, and was followed six weeks 
afterward by a typieal roseola. In my experienee in about 9 per 
cent, of eases where no treatment has been received the reaction 
did not become positive until the first or second week after the 
development of the secondary eruption. Clinieal evidences seem 
to show that with the development of a positive Wassermann 
reaction there is general systemic invasion of the syphilitie virus. 
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Experimentally, it has also been demonstrated by Neisser that 
with the development of a positive reaction the Ijmiphatic glands 
and other tissues of the body become capable of transmitting the 
disease to apes. As a rule therefore there is systemic invasion 
of the virus some time before the development of the secondary 
eruption, and in a large percentage even before the development 
of the initial sore. 

In secondary syphilis, positive results are reported from 80 
to 100 per cent. Indeed, one may say that practically every 
untreated case gives a positive reaction in this stage, although its 
appearance may occasionally be delayed until one or two or even 
three weeks after the appearanee of the secondary eruption. 

In the tertiary stage, positive reactions are reported in 60 to 
100 per cent, of cases, but more correctly in about 80 per cent. The 
figures in this stage of the disease, although they vary considerably, 
depend chiefly on whether the syphilitic process is active or 
healed. Almost everj'’ active tertiary lesion is associated with a 
positive reaction. 

The most constant results are undoubtedly in secondary and 
hereditary syphilis. In congenital cases almost all give a positive 
result, even at birth (95 per cent, or over). That this is of practical 
importance is obvious, as many children after birth develop 
snuffles, and a positive Wassermann reaction both confirms the 
diagnosis and indicates that active treatment should be instituted 
at once. It also assists therefore in clearing up the diagnosis of 
stillbirth and habitual abortion. In 56 per cent, or more of appar- 
ently healthy women, the mothers of syphilitic children, there is 
a positive reaction. Similarly, the children of syphilitic mothers 
are not immune to syphilis, but, as can be shown by the Wasser- 
mann reaction, are either syphilitic or healthy, or may later become 
infected. Thus a woman having given birth to a syphilitic child, 
and having a positive reaction, is to be considered as having latent 
syphilis, and should be given specific treatment. Also a positive 
reaction in the child of a syphilitic mother, even though the child 
looks healthy, indicates that it also ought to be treated. 

Pregnant women who have had a previous history of repeated 
abortions or stillbirths, and who are found to have a positive 
reaction, should be given antisyphilitic treatment, and in this 
way healthy children may be born. 

In relation to the choice of wet-nurses, the importance of this 
reaction is obvious. 

After the clinical signs of syphilis have disappeared, many cases, 
although apparently in good health, remain in a latent syphilitic 
condition. Reports in this phase of syphilis average about 65 
per cent, of positive reaetions in the early latent stage, and as 
many as 47 per cent, in the late stages. These figures are naturally 
subject to the widest variation; as the treatment of syphilis has 
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been so irregular in efRciene5L Even in untreated cases it is difficult 
to estimate exactly how rnany will go on to a latent stage, and how 
long this may last, and whether it will lead to the late manifesta- 
tions of syphilis, such as aneurysm, tabes, and paresis. By means 
of the Wassermann reaction the existence of latent syphilis may 
be recognized and adequate antisphyilitic treatment commenced. 
In this way the modern methods of treatment, which are guided 
by serum tests, have very materially lowered the percentage of 
cases of syphilis which have gone on to a latent stage, and so 
also of these latent cases which have eventually developed late 
syphilitic lesions. 

In this latent stage of syphilis there may be no clinical manifes- 
tations which are obviously syphilitic, yet commonly such cases 
become extremely anemic, and often are the subjects of certain 
vague symptoms which usually disappear rapidly under anti- 
syphilitic treatment. 

It is not uncommon to find cases, even when treatment has been 
fairly thorough, where the reaction temains positive for ten or 
fifteen years after infection, and cases are reported positive after 
forty years. Undoubtedly many such latent cases become spon- 
taneously cured, yet all are liable to develop further manifestations 
of syphilis. 

Reinfection with syphilis occasionally occurs, particularly in 
cases which have been satisfactorily treated; but so far as I know 
in no case presenting at the time a positive reaction. Certainly 
apes resist the development of syphilis so long as the serum 
reaction remains positive. 

In the late manifestations of syphilis, such as the so-called 
parasyphilitic lesions, perhaps more than in any other relation, 
the Wassermann reaction is called on for discriminating diagnostic 
tests, and is also of special use in indicating the line of treatment 
wliich may arrest the progress of the disease. The importance 
of any reaction which can aid in distinguishing a gumma from 
other forms of cerebral tumor is undisputed. Thus, as a general 
rule, no case of operation for cerebral tumor should ever be under- 
taken without a negative Wassermann reaction, and in all cases of 
epilepsy starting in adult life this reaction is also suggested. 

Tabes and general paresis are not then parasyphilitic, but 
metasyphilitic or truly syphilitic lesions. This does not mean that 
all cases of tabes are syphilitic in origin, as undoubtedly ergotism, 
anemia, pellagra, and a great variety of other conditions are 
associated with a moderate degree of degeneration of the posterior 
columns of the spinal cord, and consequently may present some 
symptoms of ataxia. The fully developed, progressive type of 
the disease is, however, definitely sjqihilitic. As a general average 
in paresis, 81 per cent, in the blood serum and 85 per cent, in 
the spinal fluid, and in tabes 65 per cent, in the blood serum 
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and 68 per cent, in the spinal fluid give positive results. In 
these cases it is the progressive types, with lymphocytosis in 
the spinal fluid, which furnish the positive reactions, while the 
stationary cases are generally negative. In cerebrospinal syphilis 
the reported results are rather conflicting, about 50 per cent, 
giving positive reactions in the blood serum and from none to 
58 per cent, in the spinal fluid. It has been considered as 
a point of diagnostic importance that relatively few cases of 
cerebrospinal syphilis give positive reactions in the spinal fluid, 
yet when larger amounts of this fluid are used for the test, the 
positive reactions obtained closely follow the results in the blood 
serum. Cases of cerebrospinal syphilis usually give rather less 
frequent positive results than are found in tabes. Probably this 
is because many cases of cerebrospinal syphilis present only the 
results of the disease and not an actively syphilitic lesion. The 
examination of spinal fluid is valuable, as it gives very delicate 
reactions, although it does not seem to possess as much binding 
property as does the blood Serum. It compensates for this, how- 
ever, by not containing any complement, nor does it tend to 
develop anticomplementary actions in any way as extensively as 
occurs in blood serum. It therefore requires no devitalization, a 
process which considerably reduces the potency of the substances 
Avhich produce a positive reaction. 

It may well be wondered why any syphilitic infection can remain 
dormant in a spinal cord or other tissue and only after many years 
begin to produce its effect. Tubercle, however, may do the same 
thing, and some modifications in the subject’s condition may be 
responsible for the sudden active development of the infective 
agent. Syphilis also may produce its effect slowly, and only 
after extensive damage are the lesions manifested clinically. 

Other nervous diseases, such as amyotropliic lateral sclerosis, 
dementia praecox, disseminated sclerosis, syringomyelia, alcoholic 
psychosis, cerebral tumors, epilepsy, etc., are not related to syphilis, 
if one may judge by the negative reactions which they almost 
invariably present. 

In diseases of the cardiovascular system, many questions at 
issue have been decided by this reaction. Cases of aneurysm, for 
instance, where the relation to sjqihilis has long been advocated, 
give positive reactions in about 70 per cent, of cases. It is also 
remarkable the frequency with which aortic incompetence is related 
to syphilis, as 72 per cent, are positive. Aortic incompetence in the 
majority of cases is syphilitic in origin, and therefore different m 
its etiology from mitral valve disease, in which the Wassermann 
reaction is generally negative. All other cardiovalvular lesions 
excepting aortic incompetence give only 24 per cent, of positive 
reactions. Even this latter figure undoubtedly shows the hjg^ 
incidence of cardiac disease in syphilis. Mesaortitis, or syphilitic 
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aortitis, occurs in about 82 per cent, of paretics, but in only 10 
per cent of all syphilitics, and this therefore is as truly a para- 
syphilitic lesion as tabes or paresis. It is the essential lesion which 
is the precursor of most cases of aortic aneurysm, as only few of 
such aneurysms result from the ordinarj’- form of arteriosclerosis. 

Of all cases of srteriosclerosis only about 12 per cent, give positive 
reactions, showing that this disease may be produced by many 
other faetors even as common or more commonly than by syphilis; 
and also that aneurysm in nearly every case has a syphilitic basis. 
■ When we find it reported that in all cases of keratitis, exclusive of 
suppurative cases, 84 per cent., in iritis 38 per cent., in retinitis and 
in choroiditis 26 per cent., give positive reactions (Leber), the im- 
portance of this test in diseases of the eye is evident, particularly 
as an indication for therapeutic measures. Similarly it has been 
shown that ozena is generally, but not always, of syphilitic origin. 

Before any application of the serum test for syphilis is made 
in relation to the diagnosis and treatment of the disease, the 
general biologic principles • involved in the reaction, as well as 
the method of technique, must be thoroughly appreciated. It is 
essentially a laboratory method, and is only of value in the hands 
of trained serologists, as there are innumerable possibilities of 
faulty technique which may materially modify the result. It is 
not the comparatively simple process it was originally conceived 
to be, supposedly depending on the union of a definite syphilitic 
and antisyphilitic, antigen and antibody, mixture. The first 
antigens used were derived from syphilitic tissue, yet it has been 
shown that fatty extracts from normal tissues are capable of giving 
similar results. 

One of the more common factors responsible for the discrep- 
aneies in the percentage of positive cases is variation in the quality 
of the antigen employed, and it is still a debatable point what 
variety of antigen is the most specific. It is undoubted that 
the use of a correctly standardized antigen, thoroughly tested 
for its specific properties, and which in comparatively large 
amount is neither hemolytic nor anticomplementary, will largely 
increase the efficiency of the test. In my own experience I 
have used watery and alcoholic extracts of sypliilitic liver, as well 
as similar extracts of normal tissues; but have found that fatty 
extracts fractionated by alcohol, ether, and acetone, according 
to the method advised by Noguchi, gave' materially the most 
reliable results. Such fractionated antigens made from syphilitic 
liver and normal ox heart seemed of practically equal value in 
giving specific reactions. Many authorities, however, obtain the 
best results with extracts of syphilitic tissue. Antigens, as a rule, 
retain their properties for a considerable time, but after several 
months tend to deteriorate and become less specific. 

The reaction then seems to depend on the development in the 
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serum of syphilitic cases, of certain antilipoid substances, or, 
as has been suggested, of substances which have tlie power of 
destroying complement. It indicates, so far as can be determined, 
clinically and experimentally, an expression of the activity of the 
Spirochseta pallida, and is not therefore a true index of immunity 
against syphilis. The presence of antispirochete immune bodies 
can be determined by using an antigen made of spirochetes. The 
reactions obtained by lipoid and spirochete antigens do not quite 
correspond, as the latter is much more limited in its range of posi- 
tive reactions, almost none being obtained in the primary stage, 
and only rarely in the secondary. Positive reactions obtained with 
pallida antigens are particularly obtained in latent and tertiary 
syphilis. They seem to follow more closely the results of the 
cutaneous reactions produced by luetin, which is an emulsion of 
dead spirochetes. 

Although b^’- no means such a source of variation in the 
results reported by different workers, as might occur from many 
other details of the technique of this reaction, the merits of the 
several hemolytic systems have occasioned considerable dispute. 
The only systems in common use are the human, sheep, and ox, 
and each has its adherents. I have used all three, and found no 
great variation in the results. The most difficult reactions to 
interpret have been in the use of the human system, and with 
this indicator there have been more doubtful results than with 
either of the other systems. Even with careful washing of the 
corpuscles in preparing the hemolytic amboceptor, a certain 
amount of precipitation seems to occur with certain serums, which 
may considerably obscure the result. 

With the sheep system a clear cut reaction is usually obtained, 
yet with this also there are certain difficulties. In my series of 
reactions over 90 per cent, of human sera contained some natural 
antisheep hemolytic amboceptor. About 35 per cent, contained 
between one and two units in 2 c.c. serum, and over 50 per cent, 
contained more than two units. JMost varied between two and 
four units, yet some contained as many as seven, twelve, or even 
twenty units. Any marked excess of hemolytic amboceptor will 
in many cases convert a weak yet truly positive into a negative 
reaction. It is important therefore to recognize that in nearly 
half the cases the addition of extra artificial antisheep hemolytic 
amboceptor is unnecessary, and would tend to increase the number 
of negative results, as the requisite two units are already contained 
in the serum. By standardizing this natural antisheep hemoljdic 
amboceptor, contained so frequently in human sera, and where it 
exceeds two units, if the further addition of amboceptor be omitted 
about 9 per cent, more positive reactions will be obtained. These 
extra cases are those in which the specific agent in the serum was 
comparatively weak, yet they indicate definite evidence of syphilis. 
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as can be substantiated clinically and by doing a parallel series 
with an ox system. The delicacy of the sheep system may still 
further be improved by removing all the natural antisheep ambo- 
ceptor from the human serum, by saturation with sheep corpuscles 
until all the hemolysis possible has occurred. By this means 
the possibility of negative results being produced by sera con- 
taining over two units of natural antisheep amboceptor may be 
avoided. 

Perhaps the most reliable indicator is the ox system. This 
has been used by Browning, Peters, and others, but for some 
reason or other has never been ver 3 '' extensively'’ adopted. It has, 
however, manj' advantages, as only'^ 1 or 2 per cent, or practi- 
cally no human sera possess any’’ natural anti-ox hemoly’tic ambo- 
ceptor. It also gives clear-cut reactions, and judging from its 
parallel use with the other sy’stems, and the support of clinical 
evidence, is in my’ experience at least, the most specific. In the 
use of this ox sy’stem there is one factor which must be recognized, 
that ox corpuscles require a much longer period for sensitization 
with their corresponding amboceptor than do the sheep or human 
corpuscles. Incubation of the amboeeptor and corpuscle mixture 
at 37° C. for half an hour, however, generally insures eomplete 
sensitization. 

The standardization of the complement, the reeognition and 
the removal of anticomplementary’ bodies in the human sera, 
besides numerous other details of technique, make this -reaction 
one of extreme delicaey’ and reliability’. Too often, however, 
it is condueted without a thorough appreciation of the numerous 
possibilities of error, and it is probable that variations in the 
method teehnique, as well as differences in the class of cases 
examined, have largely’ been responsible for the discrepancies 
reported in the results of the Wassermann reaction. 

Although the biologic principles involved are still more or less 
unknown, y’et elinical experience had practically established this 
reaetion as a reliable indication of sy’philitic infection. The severity 
of the sy’stemic infection can also to some extent be gauged by the 
estimation of the degree of the positive character of the reaction. 
If efficiently eonducted it is almost specific, only very’ few other 
diseases being associated with positive reaetions, and these irreg- 
ularly’. Cases of leprosy’ are credited with between 10 and 70 
per eent. of positive reactions. Noguchi found it positive in 72.4 
per cent. My’ own experience is limited to three cases, all of which 
were negative. In scarlet fever, also, reports vary’ extensively 
from 1 to 50 per cent., Swift finding 5 per cent, and Fua and Koch 
12 per cent. In y’aAvs and trypanosomias the Wassermann reaetion 
is also described as frequently’ positive, so also in some occasional 
cases of anemia, tuberculosis, cancer, ly’mphadenoma, leukemia, etc. 
Since the discovery of the reaction, improvements in technique have, 
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however, greatly improved the specificity of the reaction, and con- 
siderably fewer positive reactions are now obtained in other dis- 
eases than syphilis, so that for all practical purposes the finding of 
a positive reaction indicates a diagnosis of syphilis. 

The value of a negative report, although important, is not 
quite so definite. A positive reaction may occasionallj^ be delayed 
until the second week of the secondary stage. The disease may 
be the result of sjqihilis, yet exist in a healed condition where there 
is no spirochete activity. Occasionally also in some acutely syphil- 
itic cases the serum may be negative, as if the spirochetes were 
not sufiiciently active to produce a positive reaction. In such cases 
the diagnosis of syphilis does not have to stand on the report of 
the Wassermann reaction alone. A negative reaction may also 
be the result of recent treatment. Also the binding substances in 
the serum may be in such small amounts that the preliminary 
devitalization of the serum reduces them until they are insuffi- 
cient to produce a positive reaction. Such weak reactions are 
commonly encountered in the late stages of treatment. Negative 
reactions may also be readily produced by imperfect technique. 

As the greater certainty of the Wassermann reaction in its 
technique and specific relationship to s^qiliilis has become more 
thoroughly established, the treatment of sypliilis is now largely 
guided by the results of the serum tests, a positii'e reaction being 
held as indicating the presence of active spirochetes in the body. 
It has provided a method of making a certain diagnosis of syphilis 
in a much earlier stage than was formerly possible. Efficient 
treatment can therefore be commenced much sooner, when the 
disease is more readily influenced, and also with the natural result 
of lessening the possibility of future development of tertiary 
syphilitic lesions. Some few cases still seem to resist the most 
active treatment and develop tertiary lesions. Yet with the 
methods of treatment at present adopted, tertiary, latent, or 
late syphilitic manifestations should be eliminated. Certainly the 
longer the commencement of treatment is delayed the greater diffi- 
culty will be experienced in permanently removing a positive 
reaction from the serum, and until this is done the patient cannot 
be pronounced cured. It can be shown that even minute traces 
of mercury bichloride can destroy the binding substance in a 
syphilitic serum, in viiro. It is therefore not to be wondered at 
that even after short courses of treatment the number of positive 
reactions is greatly reduced. One negative result is then of little 
importance, especially if it occurs in course of treatment. If 
treatment is stopped the activity of the spirochetes recommences 
and a positive result can again be obtained. Repeated negative 
results, howeAmr, at intervals after the cessation of the treatment, 
indicate the probability of a final cure. A serum should not be 
examined for the Wassermann reaction before one month after 
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the cessation of treatment, as negative results before this are of 
little importance. A negative result six months after the termin- 
ation of the course of treatment would seem to indicate a cure. 
If, however, the reaction has again become positive an entire new 
course of treatment must be instituted. In latent cases, in which 
the reaction is recognized as positive some years after syphilis has 
been acquired, the treatment often has to be very vigorous and pro- 
longed before the serum becomes permanently negative. An interest- 
ing finding, and one which is sometimes of use in doubtful cases, is 
that after an injection of salvarsan in a recently treated syphilitic 
presenting a negative reaction the serum may again become posi- 
tive for a short time, as if the drug temporarily stirred up the 
activity of the spirochetes in the tissues. The time after which 
treatment causes the reaction in the serum of a syphilitic case 
to become negative varies with the severity of the case, the stage 
of the disease, and the extent of treatment. Sometimes two or 
three doses of mercury cause a temporary disappearance of the 
binding substance in the serum. In others very extensive treatment 
has to be pursued before the reaction becomes negative. The 
result of experimental and clinical experience seems to warrant 
the assumption that the appearance of a positive reaction in the 
serum is coincident with a systemic syphilitic infection. It indi- 
cates that treatment should be actively pursued, even though 
the subject is apparently in good health. It has therefore given 
a method by which a large percentage of the serious after-results 
of syphilis, such as aneurysm, aortic incompetence, tabes, paresis, 
keratitis, and the birth of syphilitic children, may be prevented. 

Even if any such untoward results have occurred, there is now 
a considerable amount of evidence that their progressive character 
may be arrested by antisyphilitic treatment. Such damage to the 
bloodvessels as occurs in aneurysm or to the nervous system in tabes 
and paresis is of course permanent, but if the progression of these 
diseases can be stopped, then a great advance has been marked in 
their treatment. Also in the case of tabes, the undamaged portions 
of the cord may assume a considerable proportion of the functions 
which have been impaired by destruction of certain tracts. Thus 
reeducation exercises may largely improve the clinical condition 
of the subjects of this disease after its progressive character has 
been arfested. That some cases of late syphilis present negative 
reactions it is also of importance to recognize, as it prevents the 
indiscriminate administration of antis3'’plnlitic treatment when the 
disease is already stationary and a healed process, and in which 
specific treatment would be of no avail. 

The study of the Wassermann reaction in the last few years 
has shown that by the older methods of treating syphilis only in 
about one case in four was tliis successful. 

Some cases were undoubtedly cured, in others treatment was 
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unnecessarily prolonged, but in the majority the infection persisted 
and if the disease was not eventually eradicated by natural means, 
then late syphilitic manifestations were liable to occur. 

The serum diagnosis of syphilis has demonstrated the inefficiency 
of mercurial treatment bj’^ internal administration. It has led to 
the discovery of the great tolerance which the intestine may acquire 
to this drug, so that after a time its only effect is to impair the 
nutrition of the patient. As Fordyce has stated: “Day after day 
we see patients the victims of paresis, tabes, etc., all giving identi- 
cal therapeutic history of having had internal mercurial treatment 
for two or three years. The method stands condemned by its 
eloquent results.” 

It has shown the efficiency of treatment by salvarsan and ned- 
salvarsan and also that combined with hypodermic injections of 
mercury salts; it is better than either alone. Although the hypo- 
dermic administration of mercurial preparations is greatly superior 
to internal treatment and may cause a ver;)' rapid disappearance of 
the external evidences of syphilis, yet only very slowly and often 
uncertainly, does it effect a cure, as judged by the frequent per- 
sistence of positive serum reactions. 

With the aid of the Wassermann reaction syphilitic cases can be 
managed so that there is the least danger of relapses or the develop- 
ment of complications. It has therefore been one of the most 
important factors in the adoption of the present, earlier commenced, 
more rapidly effective, more certain, and more scientific methods 
of treatment. 


DIAPHRAGMATIC HERNIA, WITH REPORT OF A CASE. 

By Karl M. Vogel, M.D., 

ABSIST.VNT PHOFESSOn OF CLINICAI. PATHOLOGY, COLOMBIA OA'IVEUBITY'; CLINICAL PATHOLOGIST 
AND ASSISTANT ATTENDING PlIYBICIAN, ST. LOKe’s HOSPITAL, NEW Y'ORK. 


Interest in diaphragmatic hernia has been greatly stimulated 
since the recognition of the condition has been so much facilitated 
by the development of Rontgen-ray technique. Although the 
lesion is not a remarkably rare one, until recently the diagnosis 
had but seldom been made, owing to the difficulty of correctly 
interpreting its physical signs. Grosser,^ for example, in 1899, 
was able to collect records of 433 cases, but Arnsperger^ makes- 
the statement that up to 1908 the condition had been recognized 
during life in not more than 10 instances. Now, however, by 


1 Wien. klin. Woch,, 1899, No. 24, p. 655, 

2 Deutsch, Arch. f. klin. Med., 190S, sciu, 88. 
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means of radiography, intrathoracic conditions can be studied 
much more effectively, and it is possible not only to determine 
the presence of a diaphragmatic hernia with certainty, but in 
many instances to ascertain its exact nature. It is probable that 
the condition is much commoner than the number of published 
cases would lead one to suppose, for frequently, as in the case of 
the patient forming the subject of the present report, hernias of 
even the most extreme type give rise to no subjective symptoms 
and are revealed only as postmortem surprises should an autopsy 
be performed for some other reason. 

True diaphragmatic hernias, like those involving other portions 
of the abdominal parietes, consist of protrusions of abdominal 
viscera ■ through congenital or acquired openings. The definition 
requires the presence of a sac, composed in this instance of a layer 
of peritoneum and one of pleura. Such protrusions, through the 
diaphragm, can take place either when one of the preformed fora- 
mina is abnormally wide from birth or gradually becomes so, or 
when, owing to deficiency or Aveakness of the muscle bundles, a 
weak spot exists through which the abdominal viscera can force 
themselves. This process is, of course, facilitated through the 
state of latent negative pressure constantly existing in the thorax. 
Accordingly, such protrusions of peritoneum forming a sac and 
passing through a hernial ring in an uninjured diaphragm are termed 
diaphragmatic hernias. It has been customary, however, to speak 
also of diaphragmatic hernia in those cases in which abdominal 
organs have entered the thorax through an actual aperture in the 
diaphragm, either natural or traumatic in nature. Under these 
conditions no real sac exists -and the invading structures are free 
in the chest cavity, but the clinical manifestations are essentially 
similar and the term “false hernia” is applied. Diaphragmatic 
hernias may also be classified as congenital or acquired, and, finally, 
it is necessary to consider a condition clinically resembling a hernia 
and known as diaphragmatic eventration. In this, one-half of 
the diaphragm becomes greatly relaxed, so that the abdominal 
organs encroach upon the thoracic cavity and a hernia is simulated. 
The diaphragm remains intact, however, and there is no sac or 
hernial ring. Before discussing the symptomatology and diagnosis 
of these various conditions it Avill be well to go a little more into 
detail regarding the separate forms. 

1. False Congenital Diaphragmatic Hernia. This is by far 
the commonest of all the diaphragmatic hernias, and according 
to Liepman^ forms 87 per cent, of the congenital hernias. It results 
from imperfect development of the diaphragm, so that an opening 
of greater or less size permitting free communication between the 
thoracic and abdominal cavities exists from birth. In one case 


3 Arch. f. Geburtshtilfe, 1903, Ixviii, 780. 
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reported by Klebs (Eppinger^) the diaphragm was totally absent, 
yet the child lived to the sixth year. Usually, however, the defect 
is much less extensive, and it is commonly situated on the left 
side. The opening is most often found in the space between the 
costal and lumbar portions of the diaphragm. Gossnitz® has shown 
by studies in comparative anatomy that this area is developmentally 
the last portion of the diaphragm to be closed, and he found that 
small defects invariably occur in this situation. The larger the 
opening, the greater is the involvement of the lateral and, finally, 
of the ventral areas of the costal portion of the diaphragm. In 
extreme cases almost the entire left half of the diaphragm may 
be missing, only a vestige of muscle extending from the sternum 
laterally to the chest wall. The various grades of congenital defect, 
therefore, may be regarded as different degrees of arrested develop- 
ment. Occasionally, however, defects originating in the sternal 
portion are seen, and the occurrence of several small sharply 
circumscribed openings in situations bearing no relation to the 
development or the anatomical structure of the organ has also 
been described. 

The influences which are operative during intra-uterine life 
in impeding the normal closure of the diaphragm are not clear, 
and of the various theories advanced that of Laterjet and Jaricot® 
is perhaps the most plausible. They point out that the portion 
of the diaphragm that is the last to close is the most poorly vas- 
cularized, and that a slight degree of abnormal pressure here would 
suffice to cause nutritional disturbances leading to an arrest of 
development. The fact that the right side is almost never involved 
— Dietlen and Knierim,’' in 1910, reported the first case of right- 
sided defect diagnosticated during life — lends color to the belief 
that the presence of the liver may serve in some sense as a 
protective agency in preventing disturbances of development. 

2. True Congenital Diaphragmatic Hernia. This requires that 
a complete closure of the septum transversum shall have taken 
place, so that a true hernial sac is formed with a layer of peritoneum 
on the one side and one of pleura on the other. In other words, 
a congenital arrest of development occurring at a later period than 
in the preceding group leads to a thoracic protrusion of the most 
recently elosed and, therefore, weakest portion of the membrane, 
before there has been a growth of muscle sufficient to resist the 
pressure. The sac is usually’’ very large, invading a considerable 
portion of the thoracic cavity, and most often contains stomach 
and intestine, sometimes even portions of liver and pancreas. 


* AUgemeine iind specielle Pathologie des ZwerclifeUs. Supplemente zu H. Nothnagel s 
Specielle Pathologic und Therapie. "Wien und Ijcipzig. 1911. (Contains an elaborate chapter 
on diaphragmatic hernia and ejdensive bibliography.) 

® Inaug, Dissert., Jena, 1903. * Bibliographie anat., 1909. xviii, 22. 

’ Berl. klin. Woch., 1910, No. 25, p. 1174. 
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3. True Acquired Diaphragmatic Hernia. This consists of a 
protrusion of peritoneum through a hernial ring, whieh is formed 
either by the dilatation of one of the natural foramina, or, very 
rarely, by the giving way of a cireumscribed weakened area 
acquired after birth. Hernias have been observed through Larrey’s 
sternocostal space, through the triangular space described by 
Bochdalek, bounded by the outer lumbar crus, the adjoining 
costal portion, and the last rib, through the esophageal foramen, 
and through the opening for the sympathetic trunk. No hernia 
has yet been described as occurring through the aortic opening 
or that for the vena cava. 

4. Acquired Perforations of the Diaphragm result not in true 
hernias but in a prolapse of abdominal viscera into the thorax, 
and so give rise to false traumatic hernias. • They may be produced 
in two ways: either by penetrating stab or gunshot wounds, or 
by blunt violence causing rupture of the diaphragm. Of these, 
the former is far commoner; thus Iselin® found that of 90 cases 
76 were due to stab wounds. The course in such cases is varied: 
death may follow in consequence of other complications, or closure 
of the opening through adhesions to neighboring organs may take 
place. Spontaneous closure of the opening is unlikely and the non- 
fatal cases usually end in chronic traumatic false hernia. The 
prognosis of operative closure by suture is good. Rupture of the 
diaphragm without external wounds may be caused by such injuries 
as being run over, falls from a height, crushing accidents, railroad 
buffer accidents, etc. Here again the left side is most affected, 
the proportion varying according to different authors from 15 
to 1 to 4 to 1. BelP has reported a case of long standing in which 
a nodule of liver with a constricted neck was found projecting 
through an old rent in the diaphragm apparently not due to an 
external perforating trauma. 

In a third small group of cases rupture has been eaused by 
violent vomiting. An instance of this is described by Daxen- 
berger,^® in which a man, aged twenty-three years, died sixteen 
hours after a violent vomiting attack. At the autopsy the stomach 
was found greatly dilated, owing to an old eicatricial stenosis 
of the pylorus, and was prolapsed through a fresh rent in the dia- 
phragm. Perforation of the diaphragm due to suppurative processes 
such as subphrenic abscess, empyema, suppurative pericarditis, 
etc., seldom leads to hernia owing to the adhesions always present. 

5. True Atypical Traumatic Hernia. This is a rare type, in 
which there is a true hernial sac, but the ring is not situated at one 
of the physiological openings. The protrusion takes place through 
a weakened spot in the diaphragm, which must still be covered 


• Deutsch. Zeitschr. f. Chir., 1907, No. 88, p. 160. 
5 AsiEn. Jour. Med. Sci., 1909, cxxxvii, 581. 

“ Milnch. med. Woch., 1906, No. 7, p. 313. 
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with peritoneum, Schlatter/^ in 1901, reported a case in which 
a stab only partly perforated the diaphragm and a hernia followed. 
Engel, Luksch, and Cruveilhier (Eppinger'^) ];,ave described some- 
what similar cases. 

6. Diaphragmatic Euntraiion, or Diffuse Relaxation of the 
Diaphragm. This is not a hernia at all, but the differential diagnosis 
is often so difficult that the condition must be considered with the 
hernias. The relaxation of the diaphragm may be so extreme that 
its dome-shaped summit reaches the level of the second rib. It 
is practically always left-sided, and in 1910, Dietlen and Knierim^^ 
said that no instance of right-sided eventration had ever been 
reported, but Eppinger'^ has since then performed an autopsy 
on such a case. In consequence of the enormous dilatation the 
diaphragm naturally loses its muscular quality and becomes con- 
verted into a fibrous membrane, with occasional muscle bundles 
streaking inward from the peripher^L 

Although Laennec appears to have seen a case of this lesion, 
and it was Petit who gave it its name earlj" in the last century, 
only 20 cases have been reported. Its pathogenesis is obscure 
and most authors assume a congenital predisposition, associated 
in some cases with degenerative changes in the muscle fibers. 
The liver seems to act as a protective barrier in preventing the 
occurrence of the relaxation on the right side. Partial relaxations 
involving only a portion of the left side of the diaphragm have 
also been described as diaphragmatic diverticula. 

From what has been said it follows that the various lesions 
described may be classified as follows: 

I. True hernias: (A) True congenital hernias in which pleura 
and peritoneum form the sac and only the muscular or tendinous 
layer of the diaphragm is absent. (P) True acquired hernias, 
(a) True typical acquired hernias witli tlie ring originating at one 
of the natural foramina, (h) True atypical acquired hernias with 
the ring developing in a situation other than at one of the natural 
foramina. 

II. False hernias: (A) Congenital false hernia through a con- 
genital defect. {B) Acquired false hernia due to traumatic perfora- 
tion of the diaphragm and either acute or chronic 

III. Diaphragmatic eventration due to relaxation of the dia- 
phragm and either involving an entire half of the diaphragm or 
localized in the form of a diverticulum. 

Diagnosis. It is almost inconceivable that extreme dislocation 
of organs that like the stomach and intestine are undergoing con- 
stant alterations in size can exist for years without giving rise to 
any subjective disturbances, yet such is the case and in many 


>* MOuch. med. Woch., 1901, No. 4S, p. 34. 
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of the instances reported the abnormality has been revealed only 
at the autopsy. This, of course, is true especially of the congenital 
defects, which frequently give rise to symptoms only late in life, 
often as the result of apparently negligible inciting causes. 
Instances have been described in which the previously unsuspected 
condition was made manifest after dancing, exertion, exposure, 
or loss of flesh, but on the other hand, some of the patients have 
never been free from symptoms. Petit’s patient, for example, 
died at the age of forty years after a history of constant attacks 
of vomiting, dyspnea, and pain, one of which finally ended fatally. 

The physical signs in cases in which the hernia is large are usually 
significant and often conclusive. On the other hand, if the sac 
is small and centrally placed the diagnosis may be very difficult. 
The displacement of the heart to the right is very common and 
should alwaj'^s lead to the suspicion of some form of diaphragmatic 
hernia if the more usual causes of dextrocardia can be excluded. 
Since the hernial contents are always largelj'’ made up of stomach 
and intestine tympany can be elicited where normally there should 
be pulmonary resonance. The area over which it is heard varies 
at different times, or on changes of position in accordance with 
the variations in the amount or level of the contained fluid.. The 
breath sounds are absent except at the edges of the area where 
the lung is in contact with hollow viscera and here there may be 
a metallic or amphoric quality to the respiratory murmur. Fre- 
quently gurgling sounds are present, similar to those heard on 
auscultating the abdomen. Succussion may be obtained at times, 
but it is characteristic of this as of other physical signs that it 
depends on the condition of distention with gas or fluid of the 
organs at the time of examination. Respiratory changes in the 
line of pulmonary resonance at the base behind, and Litten’s 
diaphragm phenomenon may or may not be present depending 
on the mobility of what remains of the diaphragm. The affected 
side of the thorax is usually larger, the intercostal spaces are filled 
out, and there may even be respiratory protrusion between the 
ribs, especially in children. The patients frequently cannot lie 
on the healthy side because of the resulting cardiac distress, which 
as well as dyspnea and cyanosis may be brought on by very slight 
exertion. • The abdomen may or may not be retracted, and if the 
spleen forms part of the protrusion its area of dulness will, of 
course, be absent. The stomach cannot be located in its usual 
situation by the customary methods of inflation, etc., and the 
sharp kinking of the esophagus makes the introduction of the 
stomach tube difficult or impossible. The same condition gives 
rise to the so-called dj^sphagia paradoxa, sometimes present, 
which consists in the fact that large masses of food are swallowed 
more readily than small well-chewed mouthfuls which cannot 
so well be pushed along by the distended esophagus. The dis- 
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placed stomach usually swings about completely so that its greater 
curvature is uppermost, but there is great variability in the degree 
of the subjective gastric disturbance. Frequently a sensation of 
fulness and oppression in the thorax is complained of after eating. 

Hematemesis is a common symptom, and may be due to conges- 
tion, incarceration, or ulcer. The thoracic dislocation of the colon 
may be ascertained^ by the changes in the physical signs following 
inflation or the administration of high enemas. Constipation 
is a common symptom. 

Parasternal hernia is the commonest of the true hernias and 
occurs most often in stout middle-aged persons owing to the inva- 
sion of Larrey’s space by adipose tissue. A significant sign of 
the lesion is a gurgling sound heard over the sternum synehron- 
ously with the heart beats. There may be a tympanitic quality 
to the percussion note in the same situation. Paraesophageal 
hernia is often accompanied by dysphagia, and the introduction of 
bougies into the stomach may be painful, difficult, or impossible. 
Eppinger^® speaks of a ringing musical murmur accompanying the 
first heart sound as an important sign. 

The most important feature in the examination is, of course, the 
use of the Rdntgen ray, but it is necessary to make many examina- 
tions, at different times, in different positions, from different 
angles, and with and without the use of bismuth. Some authors, 
like Hirsch,^® have found the pictures obtained after the introduc- 
tion of a mercury-filled stomach’ tube especially significant. GifiSn^^ 
emphasizes the obliteration of the distinctly dome-like outline of 
the normal diaphragm. Eventration and hernia through a large 
congenital defect, while anatomically totally different condi- 
tions, may clinically resemble each other so closelj'' as to make 
the differential diagnosis extremely diflBcult or impossible. All 
the recent writers emphasize the value of radiography in 
distinguishing between the two. In eventration the shadow 
of the distended diaphragm is to be seen as a delicate line 
arching across the summit of the protruded mass of viscera, an 
appearance that is lacldng in cases of hernia. Beltz^® suggests 
that in difficult cases it may be possible to make the diaphragm 
shadow visible separately by slowly filling the stomach with air 
in different positions. A differential sign to which some authors 
attach importance is that if there is a defect of large size there is 
inspiratory elevation of the prolapsed viscera, while in eventration 
the fluoroscope shows an appearance approaching the normal 
inspiratory descent of the diaphragm. With the same idea in view, 
Hess and Janniffi® suggest observing on the fluoroscope the effect 

“ Loc. cit. “ MOnch. med. Woch., 1900, No. 29, p. 996. 
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of electrically stimulating the phrenic nerve, but adhesions between 
the Viscera and diaphragm may make even this test unreliable. 
Eppinger,^® indeed, comes to the conclusion that there is no single 
sign that can be accepted as positive evidence of eventration. 

In the differential diagnosis such conditions as pneumothorax, 
subphrenic abscess, subphrenic pyopneumothorax, and esophageal 
diverticulum must be thought of and eliminated. 

In spite of the usually large size of the ring, incarceration occurs 
in 15 per cent, of the cases. It is brought on by such conditions 
as torsion of the viscera, the taking of large quantities of food or 
fluids, increased intra-abdominal pressure caused by vomiting, 
straining at stool, or parturition, falls or abdominal contusions, 
etc. Or adhesions may form about the prolapsed viscera so that 
peristalsis is interfered with, giving rise to pain or other symptoms, 
and perhaps eventually to incarceration. Volvulus of the herniated 
intestine has also been known to occur. The symptoms are those 
usually seen in cases of incarceration at other hernial openings. 
If they appear in those previously suspected of having a diaphrag- 
matic hernia, the diagnosis of hernia is confirmed, but when, 
as is sometimes the case, the incarceration is the first sign of any 
anomaly it may be a matter of much difficulty to ascertain the 
site of the lesion. Displacement of the heart to the right may 
give a clue, and the pain is said to be characteristic in that it extends 
through the chest with its point of maximum intensity below the 
hypochondrium, and is increased in inspiration. Girdle pain and 
dysphagia are sometimes observed. The intestinal obstruction 
may lead to distention of the abdomen or thorax, the latter, of 
course, being very significant. Dysphagia and hematemesis are 
common. Some patients give a history of numerous slight attacks 
of incarceration; others die of shock in the first attack, or from 
peritonitis following gangrene of the strangulated viscera. 

It is difficult to be definite in speaking of the prognosis other 
than to say that in general it is that of all hernias, for even in cases 
in which there are no symptoms the menace of incarceration is 
always present. On the other hand the discovery at autopsy of a 
diaphragmatic hernia in an individual who never experienced any 
discomfort from the abnormality shows that in a certain number 
of cases the outlook is perfectly favorable. Patients in whom the 
existence of the condition is ascertained should be told of its nature 
and be warned of the possibility of incarceration. Eppinger^^ 
makes the suggestion that some generally understood symbol 
should be branded on the abdomen of such persons to serve as an 
indication to the surgeon who might at some future date be con- 
fronted with the puzzling picture of incarceration. In eventration 
the prospects are better, but even here intestinal obstruction may 
follow. In the traumatic cases the prognosis, of course, depends 
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on the severity of the associated injuries, but any wound of the 
diaphragm, even if apparently not attended by immediately serious 
consequences, must be regarded as a matter of great gravity owing 
to the danger of subsequent incarceration. 

As far as treatment is concerned it may be stated of the trau- 
matic hernias that as soon as the existence of a fresh wound of the 
diaphragm is ascertained immediate operation is indicated. The 
very prompt prolapse of the abdominal viscera makes spontaneous 
closure of the opening almost impossible. Iselin-- found in 90 
cases of operation for traumatic hernia collected from the litera- 
ture that in 56 cases omentum or an abdominal organ presented 
in the external wound; and in 6 further cases abdominal contents 
were found in the thorax on opening the chest. In 64 left-sided 
cases there was omentum in the external wound 44 times, and 
5 times in the pleural cavity, and in 5 instances stomach or intestine 
presented. In only 10 cases was there no prolapse. Prolapse of 
the omentum is especially important as it appears to be the first 
structure to enter the wound and then acts as a guide for the colon 
and stomach, thus favoring their prolapse. In a recent contribu- 
tion hlagula^^ from a study of 190 cases emphasizes the importance 
of immediate exploration in all cases of perforating wounds of the 
lower thorax or upper abdomen in order that a possible opening 
in the diaphragm may be promptly dealt with. 

The prognosis is good when a prompt operation is performed, 
and according to Iselin the mortality depends only on the degree 
of injury to the gastro-intestinal tract. In non-operative cases 
the external wound may close and the patient apparently recover, 
but it is almost inevitable that sooner or later, often after years 
of freedom from symptoms, a hernia will develop. In operating 
most authors prefer the transthoracic route as affording better 
access to the wound in the diaphragm, but, on the other hand, 
while suture of the opening is more difficult from the abdomen, 
Iselirf'^ points out that when approached from this side injuries 
to the stomach or intestine are less likely to be overlooked. In 
some cases the diaphragm was first sutured by enlarging the thoracic 
wound, and the abdomen then inspected through a laparotomy. 
The perils of pneumothorax are not considered grave, and at 
present can be rendered neglible by resort to one of the recent 
methods of differential pressure. Eppinger-“ found in 1911 that 
in 115 cases subjected to operation there were 17 deaths; that is, 
14.7 per cent. Suter^'^ in 1905, gave the mortality as 13.S per cent., 
Iselin in 1907, as 16.6 per cent. Death in most cases was due to 
injuries to the stomach or intestine. In the sutured cases no subse- 
quent hernia has been observed. In 6 cases of rupture of the 
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diaphragm operated on, only 1 recovery was obtained, the deaths 
being due to the severity of the trauma or to infection. 

In chronic hernias the treatment is entirely ' directed to the 
prophylaxis of incarceration by restricting the amounts of food 
and fluids taken at a time; anything likely to bring on vomiting 
must be avoided, constipation be guarded against, and pregnancy 
be prevented. Surgery is indicated only in case incarceration 
occurs. In cases developing shortly after a trauma the thoracic 
route is preferable, but in long-standing cases it is better to operate 
from the abdominal side as it is then easier to separate adhesions 
about the lower surface of the hernial opening. Carson and 
Huelsman,^^ however, have recentty described . a successful opera- 
tion on a congenital hernia in which the seventh, eighth, and 
ninth ribs were resected. 

The following case is a striking example of an extreme instance 
of congenital diaphragmatic hernia existing without subjective 
symptoms, death resulting from an independent lesion. The 
patient Avas admitted for a surgical condition in January, 1912, to 
the service of Dr. Abbe, at St. Luke’s Hospital, to whom I am 
indebted for the opportunity of examining the bedside notes. The 
patient Avas a Scotchman, salesman, aged forty-seven years, aaJio 
came to the hospital suffering from abdominal pain and other 
symptoms referable to a stenosis of the large intestine, with 
attending peritonitis, Avhich ended fatally. The history included 
no sj^’raptoms that could be connected with the astonishing disloca- 
tion of the abdominal viscera Avhich was reA^ealed at the autopsy. 



Fio. 1. — Diagram of the diaphragm seen from below, showing position and relative size 

of the defect. 


Autopsy. The accompanying illustrations clearly indicate the 
relations of the displaced organs. On opening the thorax the 
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2l1 


colon was seen occupying the left chest through a left-sided dia- 
phragmatic defect. The spleen weighed 180 grams and was about 
in the position of the heart. The left lung was collapsed and 
measured 14 cm. in length, 7 cm. in width, and 2 cm. in thickness. 
The right lung presented numerous firm adhesions to the chest wall, 
but was otherwise normal. The left border of the heart was 2.5 
cm. to the right of the median line, the right border, 11.5 cm. to 
the right of the median line, the upper border at the third rib, the 
apex at the sixth rib, 1.5 cm. inside the mammary line. The left 



Fia. 4. — ^Photograph of the portion of the sigmoid stenosed as the result of diverticulitis, 
\ Tvith the mouth of the largest pocket shown at A. 


chest was filled with omentum, caput coli, transverse and deseending 
eolon; a few inches of the ileum were lying above the diaphragm. 
The descending colon was straight and ran directly to the brim of the 
pelvis. The gut was much distended. The omentum was adherent 
to the transverse colon, making a sort of bag, but was not in any 
way adherent to the chest wall. The stomach lay above the dia- 
phragm with the duodenum passing through the opening. The 
hernia could be easily reduced. The hernial opening occupied the 
posterior and lateral portions of the diaphragm, was about 15 

VOL. 145, NO. 2. — FEBRUAHY, 1913. 8 
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cm. in diameter, and had rounded and somewhat thickened 
edges. A loop of small intestine was adherent to the sigmoid at 
the brim of the pelvis. The sigmoid was constricted for a distance 
of 5 cm., so that even the little finger would not pass through 
the obstruction. The muscle was thiekened above the constric- 
tion. The mucosa was practically normal except for four 



Fia. 5. — ^Bismuth radiograph showing at A the portion of the sigmoid stcnoscd as the 

result ot diverticulitis. 


pockets with mouths 0.5 cm. in diameter. These pockets varied 
in depth from a few millimeters to several centimeters. There 
was a thick collar of firm inflammatory tissue, some 12 cm. 
long about the sigmoid just above the pelvic brim, binding the 
gut down to the posterior abdominal wall. There was a band of 
fat and inflammatory tissue over the surface of the sigmoid, aiding 
in the constriction. The other organs presented no abnormalities. 

Diagnosis: Perisigmoid inflammation (diverticulitis) with 

obstruction and beginning peritonitis. False congenital dia- 
phragmatic hernia. 
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Conclusions. Diaphragmatic hernia is much commoner than 
generally supposed, and may exist indefinitely without giving rise 
to symptoms. Dextrocardia and phj^sical signs suggesting those 
of pneumothorax should' always cause the possibility of this condi- 
tion to be thought of and lead to careful radiographic study of the 
thorax. 


SOME CONSIDERATIONS REGARDING THE FACTOR OF 
FATIGUE, WITH REFERENCE TO INDUSTRIAL 
CONDITIONS.! 

By William A. White, M.D., 

SUPERINTENDENT OF THE GOVERNMENT HOSPITAL FOR THE INSANE, WASHINGTON, D. C. 

Within the past few years considerable literature has grown 
up with reference to the general subject of fatigue, and more 
recently it has been sought to utilize the results from the investi- 
gation of fatigue in helping to solve some of the industrial and 
occupational problems. While the mass of literature about these 
subjects is so large as to make any effort toward revie'^ving it at 
this time a practical impossibility, yet from it all there stand out 
certain general principles to which it is well worth while to 
call attention. There are certain other fairly well-accepted facts 
which belong within this same sphere, but which as yet have not 
received the recognition which is their due, to which attention 
also may be invited. 

In the first place the problem of fatigue has been most thoroughly 
worked over with reference to the subject of muscular fatigue and 
with the use of the nerve-muscle apparatus. Here the problem has 
been a relatively simple one, and yet even with all its simplicity 
there remains a variety of questions to be answered, and the undis- 
puted conclusions are few. It is generally admitted, as a result of 
this kind of work, that fatigue has two factors, a negative and a 
positive: the former the result of an actual wearing out of the 
used substance, in this case muscle, and the second the result of 
the formation of certain poisonous substances such as carbon 
dioxide, paralactic acid, and monopotassium phosphate. The 
term exhaustion has been proposed for this negative side of fatigue, 
while the word fatigue itself is used solely by some authors to 
indicate the positive side. 

These results are results of the fatigue of muscle. The question 
of the fatigue of the nervous system is an entirely different one. 
As soon as an effort was made to define the actual place where 

> Read at the International Congress of Hygiene and Demography, Washington, D. C., 
September 23, 1912. 
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fatigue occurred in the living animal or the nerve muscle apparatus 
it was found to be no easy matter. In general, however, it may 
be said that the nerves themselves do not fatigue, and that the 
conception of the central nervous orghns themselves shoving 
fatigue, as is more particularly set forth by the experiments of 
Hodge, has changed materially of late years until it is now believed 
that the central nervous organs, like the nerves themselves, are 
little susceptible to fatigue. In the case of the nerve-muscle 
apparatus it would seem as if the nervous tissues were saved from 
fatigue by the fatigue of the muscle, or that both muscle and central 
nerve organs are saved from fatigue by fatigue of the motor end 
plates in the same v^ay that a djmamo may be saved from damage 
by the melting of a fuse. The classical experiment of Sherrington, 
vdiich V'as to the effect that a muscle which is connected vlth a 
spinal cord centre, which centre may be reached by several afferent 
tracts, responds as quickly to stimulation through one of these 
afferent tracts after one of the others has been so exhausted that 
no results follow its stimulation, indicates that the locale of the 
exliaustion is at the synapse betvmen the afferent and efferent 
neuron, and that, again, the central nervous organs are protected 
from exliaustion by this synaptic exhaustion just as in the former 
case they were protected by motor end-plate exhaustion. If these 
are the mechanisms, then it is readily seen that neither the 
nerves nor the central nervous system itself can ever be seriously 
exhausted, that the synaptic junctions and the motor end plates 
interpose obstacles to the occurrence of any serious disintegrating 
processes, and therefore are protective devices for conserving the 
organism. 

At this point one cannot resist drawing certain analogies. We 
have seen that it is fairly well conceded that the motor end plates 
and the synaptic junctions, by becoming impervious, prevent ex- 
haustion of the central nervous system; so it is commonly accepted 
that in the mental sphere disorder of attention has the same con- 
servative function. The person who can no longer pay attention 
is saved from the possibilities of serious exhaustion, and this 
conclusion is in harmony with the more recent belief, coiiira the 
original opinions following the experiments of Hodge, that the 
central nervous organs really do not suffer from exhaustion. 

Again, mental fatigue is still more complex. We have^ no 
knowledge at all for correlating the symptoms of mental fatigue 
with any definite changes in tlie nervous system, and our means 
of measuring mental fatigue are most of them so complex w^hen 
one comes to investigate them, and so contaminated hy other 
than mental factors, that it is extremely difficult, in fact almost 
impossible, to evaluate the results. It is obvious, for example, 
that such instruments as the ergograph or the dj'namometer, the 
esthesiometer, and the algesiometer all involve both mental and 
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physical factors, while when we come to take up the question of 
the symptoms of mental fatigue, we realize that defect of attention 
is one of them. Then when we realize that the whole attitude of 
psychology toward attention has been materially changing of 
recent years, and that attention is being more and more considered 
as an affective state, as an affective orientation of the individual 
as a whole toward a stimulus in the environment, the muscles 
naturally playing a large part, it becomes evident that the difficul- 
ties are certainly very great. In the face of these difficulties it 
would seem that we had better stick to fundamental principles 
and not mix our categories and so not endeavor to speak of 
fatigue in one category in terms of fatigue in another. Let the 
mental and the physical, or as symptoms, called the psychic and 
the physiologic, remain apart, and endeavor to determine ques- 
tions of fatigue in the mental sphere purely in mental terms. For 
this purpose probably the best method is Kraepelin’s method of 
continuous additions. 

This much I have said preliminarily because questions of fatigue 
which arise in the consideration of industrial and occupational 
problems almost invariably imply fatigue both of mind and of 
body. It will be seen, thus, that in speaking of fatigue we are 
using a term of vague connotations, and dealing with a condition 
that admits of measurement only with the greatest of diflSculty. 
Not only this, but in the present state of our knowledge it is prac- 
tically impossible to state wherein the fatigue is resident, what 
part of the individual really is fatigued, and what are the mechan- 
isms both chemical and physical of that fatigue. The general gross 
fact which seems to issue from this complex situation is that 
human beings, worked under given conditions, tend to show a 
gradual falling off in the efficiency of their work, and that this 
falling off in efficiency can be prevented by changing the conditions, 
more particularly by increasing the opportunities for rest; and 
that, further, when human beings continue to work under con- 
ditions which show a gradual falling off in efficiency, other mani- 
festations tend to come into evidence—nameljL various kinds and 
descriptions of disturbances of health. So that with our present 
knowledge it would seem more accurate, and perhaps wiser, to 
deal with the human being as if he were a machine and with his 
efficiency as measured by his output and endeavor to find what 
the conditions are which lower his efficiency, either impairing it 
temporarily or tending to impair it permanently, and then endeavor- 
ing to discover what the conditions are which will prevent this 
temporary or permanent impairment, and so increase the efficiency. 

I have been tempted to say what I have said, which is more 
especially a plea for greater definiteness in the use of terms, by 
looking through the literature of fatigue, particularly in connec- 
tiqn with various occupations, and noticing with what little regard 
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for accuracy the term fatigue and certain other terms are used. 
I refer more particularly to the conditions which are presumed to 
be the results of mental fatigue. I find numerous papers, some of 
them by talented writers, shoivnng the prevalence and the increase 
of neurasthenia and hysteria in certain occupations; and I note 
the statistics, especially those of foreign sanatoria for the working 
classes, shovnng the immense increase in cases of nervous diseases 
that were admitted to these sanatoria during recent years. There 
appears to be little in any of this literature that at all adequately 
accounts for these conditions. 

In the realm of the neuroses and the psychoneuroses, such par- 
ticularly as neurasthenia and hysteria, to wliich I have called 
attention, the particular character of the work or its severity could 
by no possibility operate as adequate causes if our jpresent ideas 
of these conditions are correct. Hysteria, for example, is a mental 
disease, dependent upon purely mental causes, in other words, 
psychogenic in origin. Work of any character, description, or 
degree of severity could not be conceived to be a cause in any 
true sense. It is well known that if we have some weak point 
in our bodies it bothers us more when we are not in good con- 
dition, and we are able to adjust ourselves to it better when we 
are in good health. The muscles of accommodation, for example,, 
partake of the tone of the general musculature, and when health 
is good they may give little trouble, but when health is poor, they 
may cause difficulty. In the same way, and only in that way, can 
occupation or fatigue of any kind be said to be a causative factor 
of hysteria. It can only be an adjuvant cause at best, and at 
that, you will see, an unimportant one. With neurasthenia we 
are dealing with a condition which is not so prominently mental. 
In fact, neurasthenia, as we understand it today, is not a mental 
disorder at all, but a physical disorder. However, the term neuras- 
thenia is perhaps one of the most loosely used terms in medicine, 
and as I see it through the literature that I have spoken of before, 
there appears to be no definiteness about its use. It is applied 
to all sorts and conditions of things, including the whole realm 
of the neuroses and the psychoneuroses, and probably some of 
the actual insanities. We have a fairly well-defined syndrome 
to which the term neurasthenia is applicable, the symptoms of 
wliich are, in the main, a feeling of pressure on the top of the 
head, more or less insomnia, spinal irritation with perhaps pain 
in the back, certain paresthesias, easy fatiguability, and emo- 
tional irritaliility. This may be a primary neurosis or it may 
be a secondary one following upon other illnesses, such as pro- 
longed sickness of some kind, or succeeding an acute illness, such 
as typhoid fever. As a primary neurosis it may be described 
as a primary fatigue neurosis, although it must be realized that 
the assuinption that it is due to fatigue and that the symptoms 
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are dependent upon the elaboration of toxic fatigue substances 
is purely hypothetical. Even admitting the truth of all these 
things, however, there is absolutely no warrant, if our present 
concepts of this condition are correct, and they are being verified 
every day, for believing that occupation of any kind or of any 
degree of severity can be other than a purely adjuvant and unim- 
portant cause of this condition, as is the case in hysteria. 

The limits of this paper prevent any extensive illustration of 
the opinions that I have just brought out with reference to hysteria 
and neurasthenia. It will be recognized that I have in mind the 
more recent hypotheses of Prof. Freud, who would place both of 
these diseases, and a number of others, in the same category — 
namely, he would ascribe as the necessary etiological factor in 
both cases some sort of disturbance in the sex life of the individual, 
so that these diseases become of great importance, not only because 
they are, as I would call them, social diseases, but because their 
problems are essentially broader than the individual — they are 
biological problems. A single illustration will give an idea of how’^ 
I regard the situation. 

It will be seen in the literature, for example, that many of the 
telephone girls are becoming neurasthenic, and the cause is attrib- 
uted to long hours of work, the extreme effort of attention that is 
necessary because of the character of the work, and its constant 
annoyance and irritating character. All these things are true, 
but if the modern hypothesis of neurasthenia, to which I have 
referred, is correct, they cannot be the fundamental causes. To 
speak broadly we can only understand the neurasthenia in such 
cases by thinldng of these girls as individuals who have been 
prepared by nature, up to a certain point, to fulfil a certain func- 
tion; and then because of the exigencies of life, all the energies wdiich 
have been developed in that direction are, so to speak, side-tracked, 
and at about the period of puberty, when nature might expect 
physiological fulfilment, the individual is called upon to make a 
complete readjustment, to find entirely new" avenues of outlet for 
nervous energy, to concentrate upon entirely alien interests. Some 
people are so constituted that they can do this thing; as a result 
they succeed. Others are so constituted that they cannot. They 
become neurasthenic or develop other neuroses, while certain 
others, and they are perhaps the most frequent, occupy a border- 
land position. These girls under favorable conditions of employ- 
ment, with plenty of opportunity for rest, good food, good housing, 
etc., manage to get along. With prolonged hours of work and 
irritating conditions, perhaps coupled with unhygienic and unsani- 
tary living, they break dowm. So it will be seen what is meant 
by fundamental causes, and how we regard the usually attributed 
causes as only adjuvant. It will be seen also W"hy we believe the 
problem is deeper than the indmdual, and strikes at once at the 
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social conditions brought about by the various industries and 
occupations. 

We might speak of other conditions, but these two are sufficiently 
illustrative. Hysteria surely and in all probability neurasthenia 
belong to the diseases which are not dependent upon the intro- 
duction into or the action on the body of some specific morbific 
agent. They are essentially social diseases which depend for their 
existence upon the maladjustment of individuals to their social 
surroundings, their inability to meet the demands that are made 
upon them because of their relations to other people, actually or 
prospectively, and as such these diseases cannot lie dependent for 
their existence upon long hours of work or upon the character of 
that work. These considerations, however, do not make it any the 
less important that these conditions be considered in connection 
with the various industries, nor do they make it obvious why there 
has been such an increase in the number of these diseases. A mo- 
ment’s reflection will convince anyone tliat their importance lies not 
in the fact of their association with any particular kind or character 
of work so far as the fatiguing qualities of that work may be con- 
cerned, but in the fact that they are expressions of causes that are 
more widelj' operative, social causes which have invaded and changed 
the social conditions under which people live, and evidently changed 
these conditions disadvantageously, so as to make possible the out- 
cropping of these diseases, and investigation of industrial conditions 
should realize this factor in the situation as exemplified by the 
presence of this class of diseases. 

My plea, then, in this paper is for the recognition of what we 
have termed social diseases, for a realization that the problem of 
the various industries, as that problem deals with the question 
of the health of the workers, is a broader problem than the problem 
of ordinary physical disease. It is a problem which touches the 
whole question of society, and which presents for consideration 
the neuroses and the psychoneuroses as indications of a disease 
which is not individual, but social. Here we have in this class of 
diseases a point of attack upon abnormal social conditions, and 
by their study some kind of idea may be had as to the best means 
of approaching the faulty social conditions of wliich they are the 
expression, and which may be incident to the industrial conditions 
under consideration. 

The necessary restrictions of such a paper as this make it 
impossible for me to illustrate what I mean except briefly. It 
has been shown by careful analysis of certain cases of these psj^clio- 
neuroses that the disorder was dependent upon experiences in 
the early years of childhood — types of experiences which, in rnany 
instances, were dependent upon the general crowded condition 
in which the families were forced to live. It will be seen, therefore, 
in such cases that the disorder from which the patient suffers 
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leads directly back to social conditions, which social conditions 
may or may not be dependent upon industrial conditions. The 
psychoneuroses, therefore, may become a good barometer of certain 
social states dependent upon industrial conditions, and while it is 
known that the social state of the worker has been investigated 
fully, still we do not think that it has been appreciated that many 
of the specific manifestations of illness are outward indications 
of certain types of social conditions that are undesirable. It will be 
seen then that a correlation between the work of the psychiatrist 
and neurologist and the social worker is possible along these lines. 
This paper merely bespeaks a recognition of the advantage of 
this correlation, which if pursued would be seen to offer many 
possibilities for work. 


THE TOPOGRAPHY OF THE CARDIAC VALVES AS REVEALED 

BY THE X-RAYS.i 

By George William Norris, A.B., M.D., 

ASSISTANT PROFESSOR OP MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA; VISITING PHYSICIAN 
TO THE PENNSYLVANIA AND EPISCOPAL HOSPITALS; FELLOW OF THE COLLEGE OF PHYSICIANS 

OF PHILADELPHIA, 

AND 

George Fetterolf, M.D., Sc.D., 
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(From the Laboratory of Anatomy of the University of Pennsylvania.) 


For many years attempts have been made to determine definitely 
the exact spots on the anterior chest wall under which lie the valves 
of the heart. The method by which studies in this direction have 
been made has consisted of the thrusting of long pins into the 
thorax and then opening the latter and noting the points at which 
the pins pierced the heart. From data thus obtained diagrams 
were constructed which were supposed to depict the valves in their 
relation to the anterior chest wall. That this method is inaccurate 
is demonstrated rather forcibly by the lack of unanimity in the 
descriptions given by various authors. In the following excerpts 
we present the opinions of a number of authorities, and it is interest- 
ing to note that the more superficially located is the valve the 
more nearly do the different authors agree, while the deeper lies 
the valve the more widely do the writers disagree. 


> Read before the College of Physicians of Philadelphia, October 2, 1912. 



226 NORRIS, fetterolf: topography of the cardiac valves 

Aortic : Belaind the junction of the third left costal cartilage 
with the sternum, one-fourth covered by pulmonary valves. Pul- 
monary ; Behind the upper border of the third left costal cartilage 
and the adjacent part of the second left intercostal space. Tri- 
cuspid : Behind the left half of the sternum at the fifth costal 
cartilage and the fourth intercostal space. Mitral: Behind the 
left hah of the sternum at the third intercostal space and at the 
fourth intercostal space.^ 



Fia. 1. — In this z-raj' photograph every valve is shown with great clearness. On account 
of cardiac hypertrophy and sinistro-displaccment, all the valves lie well to the left of the 
Bternum. P, pulmonary valve; A, aortic valve; M, mitral valve; T, tricuspid valve. 


Aortic: Behind the sternal end of the third left intercostal 
space. Pulmonary : A little above and behind the third left 
chondrosternal junction. Tricuspid : Behind the middle of the 
sternum at the fourth intercostal space. Mitral: Behind the 
fourth costal cartilage at the left border of the sternum.® 


2 G. A. Gibson, Diseases of the Heart and Aorta, 189S, p. 3S. 
s John B. Denver, Surgical Anatomy, 1903, p. 409. 
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Aortic: Slightly below and internal to the pulmonary on the 
level with the third space between the midsternal and the left 
sternal line. Pulmonary: Behind the sternal end of the third 
left costal cartilage. Tricuspid: On the horizontal line between 
the two sternal ends of the fifth cartilage at the point intersected 
by a line drawn from the sternal end of the third left cartilage to 
the upper border of the sternal end of the seventh on the right. 
Mitral : Behind the sternal end of the third left space.^ 



Fig. 2. — Frontal section of the thorax, the x-ray picture of -which is shown in Fig. 3. The 
tuberculous cavities of the left lung are well shown in the x-ray plate. 


Aortic: Lower border of the third left costosternal junction. 
Pidmonary : Upper border of the third left costosternal junction. 
Tricuspid : Just to the left of the midsternal line level with the 
fourth space. Mitral : Fourth left costosternal junction.® 

Aortic: The third left intercostal space. Pulmonary : Third 
left costosternal junction. Tricuspid: Midsternum at the level 
of the fifth costosternal junction. Mitral : Fourth left costo- 
sternal junction.® 

* de Nancrfide, Essentials of Anatomy, 1911, p. 183. 
s Henrj' Gray, Anatomj', Philadelphia, 190S, p. 559. 

® C. Toldt, Atlas of Human Anatomy. New York, 1904, Part 5, p. 586. 
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Aortic: Lower border of the third left costosternal junction. 
Pvlvionary : Upper border of the third left costal cartilage close 
to the sternum. Triciisjnd: Behind the sternum at the level of the 
fourth interspace and anterior extremity of the fifth costal cartilage 
extending down to the right almost as far as the sixth chondro- 
sternal junction. Mitral: Behind the left half sternum at the 
level of the fourth chondrosternal junction.'^ 



Fig. 3. — X-ray photograph of thorax, a frontal section of Tvluch is shown in Fig. 2. Of the 
cardiac valves only the semilunars show with clearness. The tuberculous cavities of the left 
lung and the internal mammary vessels are well demonstrated. P, pulmonary valve; A, 
aortic valve. 

Aortic : Opposite the inner lower border of the third left costal 
cartilage. Pulmonary : Upper border of the third left costal 
cartilage at its sternal junction. Tricusyid : Behind the sternum 
from the opposite fourth left interspace to the fifth right inter- 
space. Mitral: Left edge of the sternum at the level of the 
fourth left costal cartilage.® 

Aortic: Behind the third intercostal space, close to the left 
side of the sternum. Pxdmonary : In front of the aortic valve, 

I L. B. Rawlings, Landmarks and Surface Markings of the Human Body, London, 1908, p. 37. 
a C. R. Whittaker, Essentials of Surface Anatomy, London, 1912, p. 29. 
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behind the third left chondrosternal junction. Tricuspid : Behind 
the middle of the sternum, about the level of the fourth costal 
cartilage. Mitral: Behind the third intercostal space, about 
one inch to the left of the sternum.® 

Aortic : Middle of the sternum, at the level of the third costal 
cartilage. P^llmonary : Second intercostal space, somewhat to the 
left of the edge of the sternum. Tricuspid : Midway between 



Fig. 4. — Frontal section of the thorax, the i-ray picture of which is shown in Fig. 5. There 
should be noted the cut surfaces of the aorta, the pulmonary artery, and the left auricular 
appendix, all of which appear clearly in Fig. 5. 


the third left and the fifth right chondrosternal articulation. 
Mitral : Beneath the third left chondrosternal articulation.^® 
Aortic : Behind the left half of the sternum at the lower border 
of the third costal cartilage. Pidmonary : At the upper border 
of the third left chondrosternal articulation. Tricuspid: From 
the midsternum at the level of the fourth costal cartilage to the 


® John H. Musser, Medical Diagnosis, 1000, p. 595. 

Herman Sahli, Diagnostic Methods, 1905 (quotes Luschka), p. 247. 
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fifth cliondrosternal junction. Mitral: Behind the left half of 
the sternum at the level of the fourth costal cartilage.^^ 

Aortic : Behind the midsternum at the level of the third inter- 
costal space. Pulmonary: Behind the third left ehondrosternal 
articulation. Tricuspid: Behind the lower portion of the sternum 
at the le-^ml of the fourth intercostal space. Mitral : Behind the 
fourth ehondrosternal articulation. 
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the fourth intercostal space. Mitral : Behind the left half of the 
sternum opposite the third interspace and the fourth chondro- 
sternal articulation.^® 

Aortic : Behind the left half of the sternum a little below and 
to the right of the pulmonary. Pulmonary : Behind the sternal 
end of the third left costal cartilage. Tricuspid : Almost behind 



Fig. 6. — Frontal section of the thorax, the ar-ray picture of which is shown in Fig. 7. 


the midsternum, opposite the fourth interspace and the fifth 
chondrosternal articulation. Mitral : Opposite the sternal end of 
the third left interspace.^^ 

Aortic : The third interspace close to the sternum. Pulmonary : 
At the . unction of the third rib vdth the left side of the sternum. 
Tricjisjnd : Behind the sternum, near the middle line about the 


D. J. Cunningham, Text-book of Anatomy, 1906, p. 789. 
" G. A. Piersol, Human Anatomy, 1907, p. 692. 
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level of the fourth costal cartilage. Mitral: Behind the third 
intercostal space about one inch to the left of the stern um 

Aortic : Behind the inner edge of the third costal cartilage, 
intercostal space, and contiguous portion of the sternum on the 
left side. Pulmonary : A little higher and more to the left. Tri- 
cuspid : Below and a little to the left, a line drawn from the inner 



Fjg. 7. — X-ray picture of the thorax, a frontal section of tfhich is shovrn in Fig. G. The 


individual leaflets of the pulmonarj' and aortic valves are shown with unusual distinctness. 
All the valves lie approximately one rib below what is described as their normal position. P, 


pulmonary valve; A, aortic valve; Jtf, mitral vah'c; T, tricuspid valve. 


end of the third costal cartilage on the left to the inner end of the 
sixth right costal cartilage. Mitral : Behind the third intercostal 
space about one inch to the left of the sternum.^*^ 

With the view of settling definitely these moot points the present 
study was undertaken. In the planning of our investigations the 
problem naturally divided itself into two parts, (1) the preparation 
of the material so that conditions existing during life would be 
present for postmortem study, and (2) the depiction of such con- 


“ H. Morris, Human Anatomy, Philadelphia, 1895, p. 972, 
J. Leidy. 
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ditions with all possible sources of error eliminated. In order to 
secure these desiderata the following plan was evolved: Each 
cadaver on being delivered at the University of Pennsylvania 
was injected with 10 per cent, formaldehyde solution and then 
put into cold storage. When thorough freezing had been secured 
the head and neck, the upper extremities, and the lower part of 
the trunk were cut off. The thorax was then cut into frontal sec- 
tions about one inch thick, the cuts being made parallel with the 
anterior surface of the chest. Each section was then cleaned up 
by removing all blood clots and saw detritus from the heart cavities 
and large bloodvessels. In this manner we avoided distortion, 
since all parts were hardened in the position which they occupied 
at death. ^ 

To depict the conditions present we adopted the following pro- 
cedure: Each valve leaflet was carefully dried and then painted 
with the thickest possible lead paint. This was readily done, for 
the sections were so thin that all the valves were accessible, and 
in most instances it was possible to paint both surfaces of the 
entire eleven leaflets. 

Finally, after the valves were painted, the sections were super- 
imposed, with the anterior one below, and an .T-ray photograph 
taken. In order to show with greater clearness the relations of 
the valves to the sternum and ribs, that section of the thorax 
which comprised the posterior portion and included the vertebral 
column, the posterior section of the ribs and the thick spinal 
muscles, was not used. By discarding this portion nothing was 
lost and much was gained in clarity, since the vertebrae and the 
posterior part of the ribs were eliminated from the pictures. 

In the course of our investigations fifteen bodies were sectioned. 
It Avas soon evident, however, that a much larger number would 
have to be studied before any definite conclusions regarding normal 
relations could be reached, since many of the cadavers represented 
pathological alterations in the topography of the thoracic Auscera. 
Often the heart Avas displaced as the result of extensive pulmonary 
tuberculosis, or of hypertrophy of the heart. Other lesions, such 
as pericardial effusions, atalectatic lungs, etc., furnished additional 
sources of error. 

We therefore offer this communication in the nature of a 
preliminary report, and in demonstration of an entirely feasible 
and hitherto unemployed method of studying post mortem the 
topography of the heart vahms in health and disease. 

In conclusion, we Avish to express our indebtedness to Dr. Henry 
K. Pancoast for his kindness in furnishing us Avith the a:-ray 
photographs. 
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THE EOLE OF THE STETHOSCOPE IN PHYSICAL DIAGNOSIS. 

By Henry Sewall, Ph.D., M.D., Sc.D., 

PROFESSOR OF MEDICIKE IN THE TTNIVERSITY OF COLORADO SCHOOL OF MEDICINE, 

DENVER, COLORADO, 


The object pf auscultation is threefold: (1) It should bring to 
the ear intracorporeal sonorous vibrations; (2) from the nature 
of the sound we deduce the physical conditions producing it, and 
(3) finally we attempt to judge the significance of these conditions 
to the vital economy of the patient. 

Mediate auscultation through the stethoscope is so well estab- 
lished that immediate auscultation by direct application of the 
ear to the body may well-nigh be numbered among the lost arts. 
Nevertheless, Conner^ has called attention to the surprising fact 
that certain pathological sounds, as the diastolic murmur of aortic 
insufficiency and the amphoric note from the lironchi, may be 
missed through the stethoscope while plainly audible vdth the 
unaided ear. It is well to have such possibilities in mind when 
the constant refinement in instrumentation, particularly as mani- 
fested in the German clinic, is, as it were, making the methods 
of physical diagnosis more and more artificial. The designer of 
a stethoscope is happy to make the sounds which it transmits as 
loud as possible, yet he may be sure that this loudness is but the 
result of sympathetic vibration of the instrument itself, and it is 
hardly possible to construct an apparatus which will at once magnify 
in equal ratio all the tones that come to it. F. von Miiller- has 
recently demonstrated that the normal inspiratory murmur is 
much lower in pitch than the note obtained from the trachea or 
bronchi. He used as a stethoscope-resonator a rubber tube whose 
length could be varied at will. It required a much longer tube to 
“speak” in response to the murmur of inspiration than to the note 
from the trachea. It is always to be suspected that any extra- 
ordinary intensity of auscultated sound is due to selective reso- 
nance on the part of the instrument used. The roar from a bull- 
frog’s pouching chops probably represents inadequately the range 
of partial tones emitted from his larynx. 

It may be admitted, as a general fact, that there is no such 
thing as a sonorous vibration within the chest, but it comes to 
the ear modified by the sympathetic resonance and conductive 
properties of the tissues of the thorax; judgments founded on aus- 
cultatory findings represent only the more or less conscious appre- 


1 Certain Limitations of the Stethoscope (Binaural) and Their Clinical Importance, Rew York 
Med. Jour., 1907, Ixxxvi, 56. 

" Zur physikalischen Diagnostik, 1911, xxviii, Kong. f. innero Med., 181. 
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ciation of the way in which sonorous vibrations are modified by 
definite physical changes in the tissues. 

The simple fact of tactile fremitus is a demonstration of the 
power with which the wall of the chest may reproduce vibrations 
originating in the larynx. It has been pointed out by Coplin/ 
by the writer/ and by others, that certain pathological sounds 
have their origin in the chest wall itself, though they imitate the 
sonorous effects of underlying disturbances. The importance of 
the chest wall as a resonator for visceral vibrations has appealed 
to me for many years, and the belief has gradually developed that 
the experimental modification of mural vibrations during physical 
examination gives unwonted clarity to the perception of the con- 
ditions within the thorax. The procedures applicable to the exami- 
nation of the heart were published in 1897,® while a consideration 
of them in the study of the lungs has recently been detailed.® 

In brief the method purports to enable the examiner to apprehend 
at will' the sonorous vibrations intrinsic to the thoracic viscera 
unconfused with those proper to the chest wall itself. This result 
is accomplished by damping the mural vibrations by pressure 
applied to the chest piece of the stethoscope. The astounding 
predominance of the mural component of the sounds to which 
we are accustomed to listen in the chest becomes especially obvious 
through the auscultation of those normal lungs in which vocaliza- 
tion is accompanied by considerable tactile fremitus — as in vigorous 
young men. 

The powerful, resonant voicing, heard through the stethoscope 
when applied lightly to the chest is usually turned into a flat, 
feeble, and distant sound when tlie bell of the instrument is pressed 
firmly upon the skin. This effect of stethoscopic pressure is much 
more marked below the level of a plane transecting the body at 
about the level of the fourth rib in front. As was pointed out in 
a previous paper, the vibrations of the air in the trachea and large 
bronchi penetrate more or less freely directly to the parietes of the 
upper part of the thorax and are there not annulled by stetho- 
scopic pressure. The sounds heard in the lower parts of the chest 
are to a much larger proportion made up of sympathetic vibrations 
of the parietes. This is well demonstrated in the auscultation of 
the normal inspiratory murmur when it is strongly diffused; pres- 
sure usually annuls the murmur over the lower areas, but not above. 
The normal, breezy inspiratory murmur when not annulled is 


® Amer. Jour, Med. Sci., 1904, cxxvii, 754. 

' Sewall, The Origin of the "New-leather” and "Dry-frietion” Sounds Heard on Auscultation, 
Amer. Jour. Med. Sci., 1909, cxxxvii, 364. 

^ Sewall, The Use of Stethoscopic Pressure in Physical Examination of the Heart, New York 
Med. Jour., 1897, vol. Ixvi. 

• Sewall and Childs, A Comparison of Physical Signs and X-ray Pictures of the Chest in Early 
Stages of Tuberculosis, Arch, of Int. Med., 1912, x, 45. 

' Sewall and Childs, loc. cit. 
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usually greatl}’- diminished by stethoscopic pressure, and is rendered 
sharper, more bronchial, and higher in pitch. These facts have 
led me to the revolutionary opinion that the normal inspiratory 
murmur owes its pitch, volume, and quality chiefly to sympathetic 
vibration of the chest wall. 

The influence of the main bronchi on the transmi.ssion of sound 
was recently illustrated in the case of a right-sided serous effusion 
which reached to about the level of the- middle of the scapula. 
^^flnspered sounds were plainly transmitted throughout the area 
of dulness, but failed just above it. When the fluid was aspirated 
so that its level fell to about the angle of the scapula the whispered 
sounds could no longer be heard over tjie remaining effusion. In 
the first case probably vibrations were taken u]) by the fluid directly 
from the right bronchus and its main descending branches, while 
in the second case the fluid had fallen below the great air vessels 
and therefore failed to pick up their vibrations. 

When the voice is auscultated over a serous effusion in the 
ordinary way it may show no specific change in character, but 
on applying pressure the pitch is raised and the quality and dura- 
tion of the sound are altered in a characteristic manner. 

Now if wc may assume that the fundamental tone of the chest 
wall remains practically unchanged while extensive pathological 
disorders develop in the viscera, it follows that any modification 
of auscultated sounds due to alteration of conductivity or reso- 
nance in the viscera must be relatively exaggerated by any pro- 
cedure which annuls the mural vibrations. Stethoscopic pressure 
dampens the mural vibrations and presents to the ear the real 
acoustic changes in the viscera. The student will observe that the 
invariable effect of pressure applied to the stethoscope is to raise 
the pitch of the auscultated note, apparently by cutting off its 
fundamental and lower partial tones. It has been pointed out 
by von Miiller^ that the “ chest tones” of the voice, which especially 
invoke the resonance of the thoracic parietes, belong distinctly to 
the lower part of the register because the fundamental tone of the 
chest wall is one of slow vibration. 

Interesting results are obtained on auscultating, both without 
and with pressure of the stethoscope, the normal chests of persons 
with good singing voice. When a high or “head” note is voiced 
and held, the sound as heard through the stethoscope applied to 
the upper chest is little changed, though it is apt to be made more 
intense and brought nearer the ear by pressure. Near the base 
of the lungs, pressure decreases the intensity of the sound, but 
in neither case is there a marked change in the pitch or quality of 
the note. On voicing a low or “chest tone,” however, pressure 
applied to the stethoscope produces extraordinary changes in the 


Dingnostik der Lungenkrankheiten, Zeitsoh. f. arztliche Eortbildung., 1912, ix, Nr. 14. 
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sound. With pressure the fundamental tone and apparently the 
lower partials are damped and the pitch and quality of the trans- 
mitted tone are altered and its intensity diminished. It must be 
borne in inind that it is possible for the thoraeic viscera to undergo 
more or less profound pathological changes without essential 
modification in their acoustic properties. In such exceptional 
cases the results of stethoscopic pressure would be negative. Also, 
although modification from the normal of sounds heard with 
stethoscbpic pressure determines visceral changes with unparalleled 
delicacy, the specific nature of these changes is not thereby deter- 
mined; we only apprehend that soviething is the matter. 

In previous writings on this subject I have indicated that to 
successfully damp the vibrations of the chest wall through stetho- 
scopic pressure the physical structure of the stethoscope itself is 
of fundamental importance. Further study has led to the more 
definite discrimination of the physical principles involved in the 
application of “stethoscopic pressure,” and briefly to set them 
forth is the object of this paper. 

A solid body laid upon the chest wall takes up and transmits 
according to its own elastic properties the vibrations emanating 
from the latter. When the pressure of the solid body upon the 
surface is sufiiciently increased the sensible vibrations of the latter 
are damped, but their energy is, of course, transferred to the body 
which extinguished them. When, for example, the uniaural, 
solid stethoscope is applied to the chest the sounds heard through 
it are not deadened by increasing the pressure of contact; on the 
contrary, they tend to become more intense, and are brought 
nearer the ear. 

The same result is obtained with the use of the binaural air- 
condueting stethoscope, in which the ear and chest pieces are con- 
nected by a conducting solid medium, such as a spiral wire. With 
the simplest form of binaural stethoscope, however, in which the 
ear and chest pieces are joined by plain rubber tubes, the results 
of pressure are wholly different. If the bell of sueh a stethoscope 
is thiek-walled and has a high fundamental tone the damped mural 
vibrations do not sensibly affect it, and therefore there come to 
the ear only such vibrations as are transmitted from the viscera 
of the thorax through the disk of tissue enveloped by the stetho- 
scope bell. If the chest-piece of the stethoscope is thin-walled, 
and therefore easily set into vibration, or, as in certain popular 
and excellent instruments, is provided with a disk designed to 
vibrate, the vibrations set up in the chest piece will not be annulled 
by pressure, but will be transmitted to the air of the rubber tubes 
and conducted to the ears. 

Our conclusions may be condensed as follows: The sounds 
heard in auscultation of the chest are compounded of both visceral 
and mural vibrations, of which the latter, especially in the lower 
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parts of the musical scale, may greatly preponderate in intensity, 
but of which the former are alone usually of clinical interest. 

The quasi adventitious sounds due to sympathetic vibration of 
the chest wall may be damped and rendered more or less inaudible 
by firm pressure applied to the bell of the stethoscope. In order 
to thus annul the sound from mural vibrations the instrument 
must transmit by pure air conduction, and its chest-piece must 
not itself sensibly take up the vibrations of the chest wall. 


A CLINICAL AND EXPERIMENTAL INVESTIGATION OF THE 
THERAPEUTIC VALUE OP CAMPHOR. 

By James D. Heard, M.D., 

rnoFESSon of MroiciNn in the university or pittshuro, 

AND 

Richard Clyde Brooks, Ph.D., 

ASSISTANT PROFESSOR OF PHTSIOLOOT AND rnARMACOLOOy IN THE UNIVERSITY OF riTTSBURQi 

riTTSDDRG, PENNSYLVANIA. 

The profession has long felt the need of a more accurate knowl- 
edge in regard to the relative value of the several drugs employed 
as so-called "circulatory stimulants.’^ Since this problem first 
occupied the minds of the writers, important contributions have 
been made. The present communication appears to be justified, 
nevertheless, because of the obscurity Avliicli still surrounds many 
members of the group. Thus as concerning the therapeutic value 
of camphor there has been so far rather more of speculation than 
of positive knowledge. 

A study of some of these drugs was contemplated by us as early 
as the autumn of 1909. However, the present research was directly 
stimulated by observation of the following case: In the spring 
of 1910 a relative of one of us died as the result of a widespread 
infection, secondary'’ to a suppurative cholecystitis. During the 
last three weeks of the patient’s life 'there were several periods 
of alarming circulatory breakdown, occurring during the course 
of a clinical auricular fibrillation. These acute seizures were 
apparently due. to the action of the infeetive agents upon the 
myocardium and vasomotor apparatus. During the attacks, 
attempts were made to improve the mass movement of blood by 
the hypodermic administration of such substances as caffein, 
strychnine, and camphor. The use of camphor was followed in 
more than one instance by a marked temporary improvement in 
the character of the pulse and in the general condition of the patient. 
Nevertheless, the general eourse of the disease was downward. 
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On the last day of the patient’s life hypodermic medication by 
camphor was frequently employed in the hope of influencing favor- 
ably a gradually failing circulatory apparatus. This treatment was 
^vithout apparent effect, except that it resulted in annoyance to the 
patient, and added distress to his family. 

A resort to frequent hypodermic injections in the face of an 
almost hopeless condition had often been observed by us, but it is 
evident that, to be justifiable, such interference must be expected 
to result occasionally in benefit to the patient. Any rational confi- 
dence in therapy must necessarily be based upon a knowledge of 
at least the results which maj^ be expected from the exhibition of a 
remedial agent. Such knowledge was lacldng in regard to camphor, 
the one remedj'’ which had appeared to benefit the above-mentioned 
patient. Therefore, we decided that our proposed investigation 
of the cardiac stimulants should be inaugurated by a study of this 
drug. 

The method of bedside study which was subsequently followed 
by us owed its inspiration to Dr. James MacKenzie, whose brilliant 
work upon members of the digitalis group has had sueh a far-reach- 
ing effect in stimulating the clinical study of drugs in their action 
upon the human circulator5'- apparatus. In addition, coincident 
laboratory experiments were instituted, the object of which was 
the determination of the effects of camphor upon the lower animals. 

We had for some time shared the belief that the best hope for 
advance in practical therapeutics lay in the close cooperation of 
clinical and laboratory workers. To this end, therefore, our 
bedside and laboratory results on camphor have been frequently 
compared, and mutually criticised during the course of the ensuing 
experiments. When the investigation was already well under 
way the Council of Pharmacy and Chemistry of the American 
Medical Association formulated its admirable plan of cooperative 
clinical study of the cardiac stimulants. The proposed method 
of clinical investigation as recommended by it closely corresponds 
with that which had been independently adopted by one of us, 
and which was then being followed in our work with camphor. 

The present communication is of a preliminary character, and 
represents the results obtained thus far in our combined research. 

In reading the available literature on camphor one is impressed 
by the great diversity of opinion as to the mode of action, toxicology, 
and therapeutic value of the drug. Moreover, reports as to the 
clinical utility of camphor, although often enthusiastic, are apt 
to be unconvincing. There is, nevertheless, a widespread belief 
in camphor as an efficient “heart stimulant.” In response to 
inquiry one may learn that many competent practitioners still 
rely upon the drug as the best which can be employed in combating 
a sudden failure in cardiac force, or impairment in vasomotor tone, 
or both, hloreover, one may find that the hypodermic use of 
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camphor in oil is frequently resorted to in ambulance work, in the 
operating room, and at the bedside, in order that an apparently 
impending circulatory failure may lie averted. 

Extremely divergent views are held as to the dosage of camphor. 
Thus, it appears that the customary hjqiodermic dose in America 
and England is about 3 grains, whereas in Germany the average 
dose is much larger. The following references are illustrative. 

HirscMelder^ says that the average dose of camphor in oil is 
2 grains. 

Sollman^ gives the dose as 1 to 5 grains and Cushney^ as 2 to 
10 grains. 

Allbutt^ vnites: “Of the larger doses of camphor used by some 
physicians in heart failure I have no personal experience, and I 
should be a little timorous of giving it in doses of from 5 to 20 
grains as recommended by some authors. Ne^mrtheless, the drug 
is well spoken of as a cardiac restorative, and much of this testi- 
mony is by physicians whose opinion is not to be overlooked.” 

The issue of the Therapeuiic Gazctie for June 15, 1912,® contained 
an editorial article commenting on the use of camphor. Webster’s 
article® was quoted in which that author advocated the employ- 
ment of the drug in pneumonia in a daily dose of 30 grains. This 
dose was regarded by the editorial writer as excessive and danger- 
ous, and he stated that he believed that “If 1 or 2 grains fails to 
do good, then larger doses will not produce beneficial results.” 

An abstract in the same journal* cites several cases of alleged 
poisoning by this drug; the author, however, admits that poison- 
ing by camphor is rare and generally not fatal. In several 
instances he admits that the quantity ingested was exceedingly 
small. Thus one case of fatal poisoning is said to have occurred 
as the result of eating candy containing camphor, while Blyth is 
quoted as of the opinion that from 7 to 40 drops of Rubin’s spirit 
of camphor have produced coma, convulsions, and partial paralysis. 

Hausemann® has collected 30 cases of camphor poisoning prin- 
cipally from the field of the older English literature. He mentions 
instances in wliich a few drops of spirit of camphor had caused 
severe collapse, convulsions, and coma. Further references are 
made to “self-experiments,” in which the ingestion of 2.5 grams 
of camphor have resulted in cramps and convulsions. 

Kobert® gives the therapeutic dose as 0.1 to 0.2 gram in oil. 


> Diseases of the Heart and Aorta, 1910, p. 183. 

- Text-book of Pharmacology, 1908, p. 465. 

5 Pharmacologj' and Therapeutics, 1910, p. 73. 

* Practical Treatment, edited by Musser and Kelly, 1911, ii, 55. 

5 The Use of Camphor as a Diffusible Stimulant, xxxv, 406. 

® Medical Record, Ixxix, 145. ’ Therapeutic Gazette, May 15, 1912, p. • 

s Handb. der ges. Arzneimittellahre, ii, 964, Berlin,' 1875; Hausemann und Hilgen, Die an 
zenstoffe, 2 Aufl., i, 555. 

s Lchrbuch der Pharmakotherapie (43), 45 Stuttgart, 1897. 
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The following references support the view that camphor may be 
used with safety in larger closes than those above mentioned: 

V. Leube cited by v. Jaksch,^® gave 20 grams in a day to a 
patient with heart failure. 

Vogb^ recommends as many as 4 grams as a dose. 

Happich^^ states that from 5 to 15 grams of camphor or from 
25 to 75 c.c. of 20 per cent, camphor in oil may be injected subcu- 
taneously in a day. 

Schmiedeberg/^ on the other hand, writes that a man will be 
surely severely poisoned by taking a dose of 10 to 15 grams, but 
that a medium-sized dog can eat 30 grams in a day without dan- 
gerous symptoms. This author calls attention to the fact that 
members of the canine family are not affected by the smell of 
camphor; yet this odor is obnoxious to the cat. 

Happich^^ states that the lethal dose by the mouth for the dog 
varies greatly. From 8 to 20 grams were given without bad results, 
and one dog received 20 grams a day during a period of ten days 
without poisoning. 

Seibert^® reports the use of 2.4 grams of camphor in oil injected 
subcutaneously every twelve hours in the treatment of pneumonia, 
and states that even 10 c.c. of 30 per cent, camphor in oil causes 
no poisioning when injected hypodermically every eight to twelve 
hours. 

Webster, during a period of four days, has employed camphor 
hypodermically in daily doses of 30 grains without the production 
of untoward symptoms. 

Schlutz^® found that in infants weighing 2400 to 4500 grams, 
0.15 to 0.3 gram of camphor could be given by the mouth without 
the production of dangerous symptoms, but that in cases of 
malnutrition a relatively smaller dose could cause intoxication. 

The above examples suffice to indicate the extreme divergence 
of opinion among authors as to the safe doses of camphor. While 
some fear to give more than 2 to 5 grains, others claim that ten 
times this amount may be administered without bad effect. The 
explanation of the variation in the results obtained from the admin- 
istration of camphor may be found in part in the metabolism and 
excretion of the drug. 

Schimiedeberg and Meyer^^ found, as Wiedemann before them 
had found, that when camphor is absorbed it quickly unites 
with glycuronic acid and is rendered inert. It is subsequently 
excreted in the urine as camphoglycuronic acid. However, a 


NoUmageVs Spec. Patliologic, 1807, S. 380. 

Eulenborg's Roalenzykiopaclie, Kampfer. 

” Mittheilungon aus den Ilambiirgisrhcn Staats-Krnnkenanstalten, lOOS, (8) 1. 
I’liarmakalogio, 1900, S. 274. Loo. cit. 

Medical Record, 1912, p. 743. •' Zcitsch. f. Kitidcrhcilkundc, 1911 (1), 107. 

” Zcitsch. f. pliysiolog. Chemie, 1907 (3). 
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variable fragment may escape such combination and be excreted 
uncombined by the lungs. It is this fragment -which is regarded 
as responsible for the physiologic action of the drug. 

Happich found that camphor caused death in emaciated or 
CO 2 asphj’Kiated rabbits, -ndiereas gljmuronic acid -v^dth camphor 
injected intravenously into such animals caused no intoxication. 

' This authority also remarked that tliis finding explains -u^hy one 
dog may be killed -^ith 8.5 grams of camphor -n’hile another may 
receive even 20 to 25 grams without injury. 

Schlutz^® believes that in this fact lies the explanation of the 
toxic sjTnptoms produced by camphor in the poorly nourished 
infants studied by him. He tliinks that in such cases there is prob- 
ably not enough available glycuronic acid to unite with the cam- 
phor, and that the uncombined fragment is accordingly greatly 
increased in amount. Tiierefore, intoxication results; whereas, 
in well-nourished infants there is enough glycuronic acid to unite 
■with nearly all of the camphor, and hence the unchanged fragment' 
is so small that no intoxication occurs even after relatively large 
doses. 

If the foregoing supposition be correct it becomes evident that 
care should be exercised in the administration of camphor to those 
patients who have a poor glycimonic acid content. This condition 
may be suspected in cachexia, in starvation, and in cases of CO 2 
poisoning, of severe sepsis, of eclampsia, etc. 

It is not the purpose of this communication to deal with the 
toxicologj’- and action of camphor upon the tissues and organs 
not directly associated with the circulatory organs. It may, how- 
ever, be observed that there is good evidence that camphor may 
act as an excitant on the central nervous system and as an irritant 
to the gastro-intestinal tract. Small doses, according to Schmiede- 
berg, induce cerebral symptoms such as dizziness, lieadache, con- 
fusion of ideas, and delirium. With large doses (10 to 15 grams) 
severe poisoning occurs, evidencing itself by pain in the stomach, 
hallucinations, and convulsions. However, these symptoms later 
subside and complete recovery follows. 

The e^'idence in regard to the effect of camphor upon the cardio- 
vascular system is of a contradictory character. The drug is said 
to cause a periodic increase in blood pressure in the curarized 
animal, an effect due to its action on the vasomotor centre On 
the heart, small doses cause an increase in rate and force of beat, 
due to stimulation of nerve endings and of heart muscle. In larger 
doses there is a concomitant weakening of heart action. Experi- 
mentation upon the dog shows that the intravenous injection of 0.04 
to 0-1 gram causes a lowering of blood pressure. (Schmiedeberg.) 

On the other hand the work of Roth^® shows that camphoric 


3® Loc. cit. 
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acid is practically vdtliout effect upon tlie circulation. This author 
found that early in the experiment there was a small sustained 
rise in blood pressure following either a large or a small dose, but 
he observed that later the same dose caused a sustained fall. The 
•heart rate was decreased in all but one instance. Roth attributes 
these results to salt action, and does not consider camphoric acid 
itself as a heart stimulant. 

Cushney believes that the only result obtainable from therapeutic 
doses of camphor is a slight dilatation of bloodvessels, a condition 
due to peripheral action. Sassen^® claims that after small doses 
(0.1 to 0.5 gram) the pulse becomes fuller and stronger, while 
after large doses (0.8 to 2.0 gram) its frequency and fulness are 
diminished. 

It appears to be fairly well established that camphor can restore 
the heart after poisoning with chloral, muscarine, strychnine, 
and such other drugs as are thought to depress the irritability of 
the cardiac muscle. 

Bohme^^ found that camphor restored the heart after chloral 
poisoning. 

Harnack and Witowski^^ found that muscarine standstill of the 
heart is removed by camphor. 

V. E. Henderson^® agrees with Bohme. He found that an inter- 
ference with rhythm brought on by chloral could be frustrated 
by camphor. 

Mald^^ observed that the low blood pressure caused by chloral 
poisoning was greatly raised (38 to 80 mm.) by camphor. 

Laangard and Maass,^^ using a preparation of dextro, levo, 
and inactive camphor were not able to demonstrate any action 
on the normal frog’s heart after poisoning the heart with camphor. 
Hamalamen^® found that camphor can restore the frog’s heart after 
it has been damaged by chloral according to Bohme’s^^ method. 

Thus it is evident that the results of laboratory investigation 
strongly support the view that camphor is antagonistic to the 
depressing effect upon the heart of chloral, and also of muscarine 
and stryehnine. 

There is also some laboratory evidence that camphor may 
restore coordinate contraction of the heart which has passed into 
fibrillation. 


20 Vergleiohende Untersuchungen iiber die Wirkung ciniger Kampferarten, Inaugural Disser- 
tation, 1909. 

Arohiv f. exp. Path. u. Pharm., 1905, lii, 346. 

“ Arch f. exp. Path. u. Pharm., 1876, v, 401. 

^ Jour. Pharm. and Exper. Therap., 1911, ii, 153. 

Ueber d. Einfl. des Camfers, Caffeines, und Alkaloids auf das Herz, Inagural Dissertation, 
Strassburg, 1884. 

“ Therap. Monats., 1907, xxi, 513. 

** Skand, Arch. f. Physiol., 1908, xxi, 64. 

Loc. cit. 
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Seligman-^ found that fibrillation of the cat’s heart was promptly 
relieved by camphor, and also discovered that he could not estab- 
lish lasting fibrillation of the heart while it was being perfused vith 
camphor. Fibrillation occurred only during the application of 
electrodes, upon the removal of which the fibrillation ceased. 

Kronecker^® called attention to the difference which he believed 
to exist between the heart of the cat and that of the dog. He 
stated that he had studied over two hundred fibrillating hearts of 
the dog without ever having vdtnessed a recovery from fibrillation, 
while in the cat heart, spontaneous recovery from fibrillation is 
not unusual. 

Gley,^° on the other hand, has found that the heart of a newborn 
puppy is highly resistant to faradization, so that under ordinary 
conditions, after the removal of the electrodes, normal rhj’thmic 
contractions are resumed. 

In planning our bedside study of camphor, we decided to limit 
the investigation to the effects of the drug, as administered hypo- 
dermically, upon the circulatory apparatus of human subjects 
exlnbiting varying conditions of the cardiovascular apparatus. 
We believe that a clinical study of the effect of a drug upon the 
circulatory system should include observations on the following 
conditions: changes in the force, frequency, and rhjdhm of the 
heart beat; variations in peripheral resistance; alterations in the 
volume of the blood. Definite results, if obtained, should be 
analyzed by eliminating vagus action by atropine, by the study 
of polygraphic tracings, and by a comparison with results obtained 
in the laboratory. 

For the purpose of the present investigation, camphor was 
dissolved in oil and administered subcutaneously. The drug was 
obtained from several sources of supply, and was either dissolved 
under our direction, or obtained in ampullae specially prepared 
for hj’podermic use. The administration was by single or multiple 
subcutaneous or intramuscular injection into patients who could 
be somewhat arbitrarily divided into the following groups: 

A. Patients whose circulatory apparatus Avas apparently normal. 

B. Those whose auricles were in clinical fibrillation (confirmed 
by polygraphic tracings). 

C. One patient (2 observations) with valvular disease but 
normal rhjdhm. 

D. Patients with unclassified cardiovascular diseases, chiefly, 
however, affecting the myocardium and vascular coats. 

In ad^tion to the above, two control experiments were con- 
ducted. Sterile oil Avas injected into a patient of Group A and into 
one of Group B. All the subjects but one AAmre adults in a state 


58 Archiv f. exp. Path. u. Pharm., 1905, Ui, 333. s® Zoitschr. f. Bioloeio. 1896, xvi, 529. 
Archiv. de PhysioIoRie, 1891, iii, 735; Soo. de Biologic, 1891, 108. 
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of nutrition from fair to good. Records of pulse and of systolic 
and diastolic blood pressure were made at frequent intervals cover- 
ing a period of forty to two hundred and seventy minutes after 
the injection of the drug; the usual duration of the observation 
was about one hundred and twenty minutes. The patients Avere 
frequently questioned as to the presence of subjective symptoms 
which might be attributable to the camphor, but in not a single 
instance was there obtained any evidence of drug action, with 
the exception of a complaint of burning at the point of adminis- 
tration. The latter sensation was frequently accompanied by local 
redness and SAvelling, wliich lasted for several hours. 

This study was carried on under such circumstances as made 
an estimation of the volume of the blood impracticable. Poly- 
graphic tracings were taken in several of the fibrillation cases 
before, during, and after the use of camphor, but in no instance 
was there observed any alteration in the type of radial or A^enous 
pulse as the result of the medication. Blood pressure was estimated 
by the auscultatory method, a Stanton and a standardized Tycos 
instrument being employed. The point of disappearance of the 
second sound was recorded as an admittedly unsatisfactory indi- 
cation of diastolic pressure. During certain of the experiments 
it was unfortunately impossible to repress the action of such ex- 
traneous influences as mental excitement and muscular action. 
The atropine test did not appear to be indicated in any experiment. 
Reference to the table which follows Avill show the type of subject 
and dosage employed in each experiment, together with the char- 
acter of pulse as to rate and rhythm, and the systolic and diastolic 
blood pressure as recorded before and after the administration 
of the camphor. 

The table given below may be summarized as follows: 

1. Controls: Injection of sterile oil containing no camphor. 
(Class A and B.) A single observation was made upon each 
of two patients. The following variations were noted during the 
time of observation: systolic pressure, 13 mm.; diastolic pressure, 
10 mm.; pulse rate, 12 beats. 

2. Patients ’ with apparently normal circulation: (Class A) five 
observations. In only one (Experiment 5) was there any distinct 
change in the circulation. The patient showed, seven minutes 
after the hjqjodermic injection of 20 grains of camphor in oil, a 
fall of about 17 mm. in systolic pressure and 25 mm. in diastolic 
pressure. 

3. Patients with auricular fibrillation and A'^arious cardioATascuIar 
lesions: (Class B) nine obserA'^ations. In only three was there 
any distinct change. In Experiments 2 and 3, one observation 
each, there Avas a distinct rise in diastolic pressure, and a slight rise 
in systolic pressure ten minutes after the administration of camphor. 
One patient received ten grains and the other twenty grains. 



Condition' of patient before administration. Administration. | Condition after administration. 
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In Experiment No. 7 there was a rise in systolic pressure of 
45 mm. during the first fifty-five minutes following the injections 
of the drug. The patient was a senile dement and became much 
excited by the proceedings incident to the experiment. A second 
.observation upon the same patient (Experiment No. 20), under 
apparently like conditions of decompensation, but with less mental 
agitation and with a slightly smaller dose of camphor, was negative 
as to result. In Experiment No. 17, in which the injection of cam- 
phor was followed by no result, a subsequent use of strophanthin 
intravenously during a period of acute dilatation exercised a pro- 
nounced effect in slowing the rate and improving the condition 
of the circulation. In no instance was there any effect upon the 
fibrillation. 

4. Patient with valvular lesions and normal rhythm (Class C). 
Two observation were made upon one patient. In one observation 
(Experiment No. 4) there were two sharp accelerations of pulse 
rate, "with a quick return to normal, together with an initial rise 
in the diastolic pressure which was not sustained. No other changes 
occurred. Experiment No. 6 was negative. 

5. Patients with unclassified affections chiefly myocardial. 
(Class D) : Four patients were considered, with conditions of the 
cardiovascular apparatus not included in Groups B and C. One 
observation was made in each of four patients. In two of these 
experiments, Nos. 1 and 14, more or less fluctuation within narrow 
limits of both blood pressure and pulse rate was found, but in each 
instance there was a quick return of blood pressure to the normal. 
The pulse rate in No. 1 rose fourteen beats, while that in No. 14 
fell sixteen beats during the respective experiments. 

The laboratory investigations consisted in (1) manometric 
blood pressure observations upon the unanesthetized animal, 
using the T-cannula method devised by one of us.®^ Normal 
animals were taken as subjects, except in one instance where 
camphor was administered in large doses to a moribund animal. 
(2) Perfusion experiments were made upon the isolated heart of 
the cat. 

The laboratory results were in agreement with the clinical 
findings. Doses of sufficient size to produce slight muscular 
twitchings failed to cause any distinct rise in blood pressure, or 
any increase in rate or amplitude of the heart beat in the normal 
dog. In the moribund dog (one experiment) there was slight 
transitory heightening of blood pressure together with increased 
amplitude and rate of heart beat, coincident with mild convulsive 
seizures, which possibly contributed to the circulatory changes. 

The perfusion of the isolated heart of the cat with a saturated 
solution of camphor in defibrinated blood and 0.9 per cent, sodium 


Heart, 1910, ii, 5. 

yOL. 145, NO. 2. — FEBltOARy, 1913. 2 



250 HEARD, brooks: the therapeutic value op camphor 



CirAfiT 1 . 06scrva(ion 21 . Patient with apparently normal cardiovascular system 

“control.*' 



Chart 2.— Observation No. 7. Patient with cardiovascular renal disease; auricle in fibrilla- 
tion. Many ventricular systoles fail to reach radiala. Marked decompensation. Senile demen ^ 
tia. During progress of experiment the patient was greatly excited. There was much voluntarj 
muscular movement, which could not be controlled by the observer. Satisfactory venous 
tracings were not secured from this patient, as it was impossible to induce him to euspen 
breathing, while, further, the head was kept in almost_^constant motion during the attemp 
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Chart 3. — Observation Nos. 19 and 20. Same patient as in observation No. 7. Condition 
of patient unchanged as regards fibrillation and decompensation, but as patient was now familiar 
with the proceeding, there was less mental excitement and muscular movement than was present 
during the progress of the former experiment. 




Chart 4. — Observ'ation No. 17. Patient with auricular fibrillation, mitral stenosis, and 
dilated heart. Patient under the influence of digitalis. Compensation. 
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chloride solution was without effect upon the normal strongly 
beating heart. In two instances the fibrillating heart was restored 
to normal coordinate contractions by perfusion with camphor. 
The camphor solution employed was, however, a saturated one, 
and therefore these positive laboratory results should not be 
interpreted as being in conflict witli our negative clinical findings 
in auricular fibrillation. 



Tl l -t » T7 V I It t rw > T? F'1 




Ghaut 5. — Observation No. 22. Patient witli auricular fibrillation. Compensation. Digitalis. 


Summary. In the clinical experiments, camphor injected subcu- 
taneously in oil in doses as large as 50 grains failed to produce 
any definite effects. The variations in pulse and in blood pressure 
occasionally following the use of the drug were so inconstant as 
to make it probable that they had no relation to the medication 
employed. 

The failure of the drug to influence clinical fibrillation of the 
auricle in the human subject is only in apparent contradiction 
with our own and other laboratory observations, that perfusion 
of the isolated cat’s heart with camphor may remove fibrillation 
and restore coordinate contractions. The explanation of this 
apparent discrepancy is probably to be found in the fact that me 
dose was greater in the perfusion experiments than was possible 
in the elinical observations, and that in the former, the condition 
of fibrillation in the normal heart was induced artificially, 
further point to be considered is that different animal species an 
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varying ages even of the same species show marked differences with 
respect to fibillation. 

In the single laboratory experiment in which a stimulating effect 
upon the circulation was observed, the positive result was possibly 
due to the fact that the animal was emaciated and moribund, 
and that therefore it may not have been possessed of sufficient 
glycuronic acid to combine with the camphor. 






Chart G. — Observation No. 18. Patient with auricular fibrillation. Marked decompensation. 
Not under the influence of digitalis. 


Therefore, while camphor may be an active agent in certain 
disorders in which there is an abnormally small glycuronic acid 
content, and while experiments indicate that the drug exercises a 
favorable effect upon the heart muscle which is poisoned by chloral, 
muscarine, or strychnine, nevertheless camphor should neither be 
relied upon as a cardiac stimulant nor feared as a toxic agent in 
the doses employed by us and under the conditions studied. 
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SOME INTERESTING RESULTS WITH THE PHENOLSULPHONE- 
PHTHALEIN TEST. 

By 0. H. Perry Pepper, M.D., 

ASSOCIATE IN MEDICINE IN THE UNIVERSITV OF PENNSYLVANIA, 

AND 

J. Harold Austin, M.D., 

ASSOCIATE IN ISESEAHCH MEDICINE AND MEDICINE IN THE UNIVEIISITT OF PENNSTEVANIA, 

rHILADELPHlA. 

(From the University Hospital and the John Herr Musser Department of Research Medicine, 

University of Pennsylvania.) 


In the last few years much interest has been directed by the 
work of Rowntree and Geraghty^ to the phenolsulphonephthalein 
test as a means of determining the functional efficiency of the 
Iddneys. As a rule, both in clinical and experimental work," a 
close correlation has been found between the impairment in the 
elimination of the dye and the degree of nephritis, as indicated 
by clinical symptoms, other laboratory tests, or autopsy findings. 
Rowntree and Gcraglity, however, state that in the study of 25 
cases of chronic parenchymatous nephritis they found 5 mild cases 
of short duration, with only slight edema, which showed a normal 
excretion of the dye. In cases of longer standing, or cases in which 
the disease was of ordinary severity, the time of appearance of 
the drug was always delayed, and the amount excreted was definitely 
below normal. 

The following report of a boy, aged nineteen years, who was 
admitted to the medical wards of the University Hospital in ]\'Iay, 
1912, is of interest because of unusually good phthalein elimina- 
tion in spite of the existence of a parenchymatous nephritis, with 
marked epithelial degeneration, and of definite impairment in one 
of the renal functions, that of chloride elimination. The chief 
proof of the existence of an anatomical nephritis in this patient is 
found in the urinary examinations. The urine in twenty-five 
examinations over a period of three months during which the boy 
was under observation never failed to show a large amount of 
albumin, which, estimated by the Esbach method, .varied from 
2.7 to 8 grams per liter; at the same time an exceedingly large 
number of hyaline, granular, fatty and epithelial casts, free-fat 
droplets, and much renal epithelium containing fat droplets were 
constantly found in the urinary sediment. Ureteral catheteriza- 
tion on July 15, recovered urine with these characteristics from 

’ The Phthalein Test, Arch. Int. Med., 1912 , ix, 2S4. . . , 

5 J. H. Austin and A. B. Eisenbrey, Experimental Acute Nephritis: The Elimination o 
Nitrogen and Chlorides Compared with that of Phenolsulphonephthalein, Jour. Exper. e •< 
1911, xiv, 3G6. 
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each ureter, thus excluding a unilateral lesion. Such a series of 
urinary findings can scarcely be explained on any basis other than 
that of a parenchymatous degeneration of the renal epithelium. 
Additional evidence of nephritis was the presence of a moderate 
edema of twelve weeks’ duration, and, as will be shown later, a 
slight impairment in, chloride tolerance. The etiology of the 
nephritis has not been discovered. 

The complete physical examination revealed slight edema and 
cyanosis of the extremities, moderate enlargement of the liver, 
the heart slightly enlarged to the right, and typical auscultatory 
findings of a moderate mitral stenosis. Within a few days after 
admission the enlargement of the liver disappeared, as did also the 
cyanosis of the extremities; the edema diminished, but has never 
entirely disappeared. The urinary findings two and a half months 
after the disappearance of all signs of circulatory insufiiciency were 
practically unchanged. 

Table I gives the results of the routine urinary examination: 


Table I. 


Date. 

Amount. 

Specific 

gravity. 

I 

Reaction. j 

Albumin, 
grams per 
liter. 

Hyaline 

casts. 

1 

Granular 

casts. 

Fatty 

casts. 

Epithelial 

casts. 

Cylintlroids. 

Red blood ! 
corpuscles. 

Epithelial 

cells. 

Free fat. 

July 1 


1025 

Aik. 

4 

Many 

Many 

Many 


+ 

Few 

+ 


July 7 


1019 

Acid 

Cloud 

■f 

Many 

Many 


0 

0 

Few 

+ 

July 9 

970 

1019 

Acid 

3 

+ 

+ 

+ 

+ 





July 15 

790 



5 


Many 

Many 






July 27 

1350 

i6i2 

Acid 

2.7 

Many 

Many 

Many 






Aug. 7 

1600 



3 

Many 


Many 

Many 




+ 

Aug. 15 


1007 

Acid 

Cloud 

Few 

Few 

Few 

Few 

Aug. 16 




Cloud 

Many 

Many 

Many 

Many 


Few 


■f* 

Aug. 27 


iois 

Acid 

Cloud 

. . . 

Many 



Few 

Few 



Aug. 30 

2170 

1011 


2.5 


Many 

Many 


Few 




Sept. 10 


1017 

Acid 

3.7 

Many 

Many 



Few 

Few 



Sept. 30 



Acid 

Cloud 

Many 

Many 




Few 



Oot. 3 

ieoo 

iois 

Acid 

4 

Many 

Many 




Few 



Oct. 6 

1030 

1019 

Acid 

5 

Many 

Many 

Many 

Many 






In view of the evidence of definite nephritis, studies of the 
functional efficiency of the kidneys were instituted. The phthalein 
test was twice performed according to the technique of Rowntree 
and Geraghty . The following surprising results were obtained : 

July 5. Elimination after one hour, 50 per cent.; after two hours, 
71 per cent. 

September 14. Elimination after one hour, 67 per cent.; after 
two hours, 82 per cent. 

The indigo-carmine test was done on July 15, and the dye was 
seen coming from each ureteral orifice at the end of six and one- 
fourth minutes. Both of these functional tests showed, therefore, 
unusually prompt elimination. 

Studies were then made of the chloride and nitrogen elimination 
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after the addition of known quantities of sodium chloride and 
of urea to a constant diet. The patient was put on a salt-poor 
soft diet, with constant quantity of milk and 7 grams of sodium 
chloride every twenty-four hours, beginning September 16; the 
sodium chloride was increased and urea added to the diet as 
indicated in Table II. The total elimination or chlorides was 
estimated by the Volhard-Arnold method, and of nitrogen by 
the Kjeldahl method. (See Table II.) 


Tahle II. 


Twenty- 
four hours 
beginning 


Sept. 19 
Sept. 20 
Sept. 21 
Sept. 22 
Sept. 23 
Sept. 24 
Sept. 25 
Sept. 2G 


Sept. 27 
Sept. 28 


Amount of 
urine 
in c.c. 

Specific 

gravity. 

Albumin 

by 

Esbnch. 
Grains pei 
liter. 

NaCI 
added to 
food. 

NftCI 
in urine. 

Nitrogen in urine. 

1520 

1.013 

' 0 

7 grains 

7.9 


1220 

1.013 

1 ^ 

7 grams 

0.8 


1100 

1.010 

! 7 

7 grams 

7.3 


1520 

1.010 

1 0.6 

10 grams 

10.03 


1380 

1.015 

0 

20 grams 

13.1 

11.35 

1530 

1.014 

1 6.5 

20 grams 

10.9 

11.85 

1375 

1.015 

1 7 

7 grams 

14.3 

11.8 

1500 

1.017 

: " 

: 

7 grams 

12. C 

15.0 Given 10 grams 
urea by mouth = 4 
grams N. 

1350 

1.018 

7.6 

7 grams 

12.1 

12.1 

1510 

1.014 

0 

8.3 

9.4 


These results show no delay in the* nitrogen elimination and 
fair elimination of sodium chloride. There is, however, some 
delay in the elimination of the larger amount of sodium chloride 
given, and this, together with an increase of edema on the days 
of high chloride administration, which promptly subsided during 
the next few days, is suggestive of beginning impairment in the 
cliloride tolerance. It is not to be understood that the patient 
was on a perfect salt balance in tliis experiment. 

Although recent work would indicate that the phthalein test 
is the most reliable single test of renal efficiency, we have appar- 
ently occasional cases of nephritis, as that presented, in which 
beginning impairment in the chloride-eliminating capacity of the 
kidney is evident at a time when the phthalein elimination is 
still unusually prompt. 

A second case that seems worthy of mention gives the following 
history: At the age of six years the patient, a male, had an attack 
of scarlet fever followed by edema. Good health returned and 
continued for ten years, until, at the age of sixteen, he develops 
an abscess in the left iliac fossa. This was opened and drained. 
Following the operation general anasarca of a severe grade devel- 
oped, and a fatal termination seemed imminent. A bilateral 
decapsulation of the Iddneys was followed by improvement, and 
the patient left the hospital in good condition four months later. 
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His health has been good for three years since, except for short 
periods of renal, inadequacy every four to eight months. At these 
times he exhibits edema and some decrease in the amount of 
urine. He recently returned to the hospital in one of these attacks. 
Examination of the urine showed 2 grams of albumin per liter, 
many and various casts, and some blood. However, after but a 
few days of treatment, with improvement, his phenolsulphone- 
phthalein elimination was 46 per cent, in the first hour and 23 
per cent, in the second hour, a total of 69 per cent., or approxi- 
mately normal. Here again the phenolsulphonephthalein elimina- 
tion cannot be considered a true index of the health and efficiency 
of the kidneys. 

The third case of interest was one of bilateral polycystic Iddneys. 
The patient, a man, aged forty-two years, under observation for 
two weeks previous to death, had been in good health until about 
a month before admission. He then began to suffer with pain 
in the lumbar region and hematuria associated later with vomiting 
and other symptoms of uremia. He was admitted to the hospital 
in September, 1912, and at this time presented evidence of an 
infection, that is, a septic temperature running as high as 103°, 
with occasional chills. The amount of urine passed was fairly 
abundant, ranging from 800 c.c. to 1000 c.c. per day. Urinalysis 
at first revealed a low specific gravity, little albumin, and no 
formed elements, later the albumin increased and many hyaline 
and light granular casts appeared, with finally numerous 
erythrocytes. 

The phenolsulphonephthalein test was performed twice, thirteen 
and eleven days before death. At each test the elimination in 
two hours was an unmeasurable trace, though the elimination 
of the dye in traces continued for about eight hours. Up to the 
last day before death the elimination of water by the Iddneys was 
quite free and the chlorides and nitrogen of a restricted diet were 
approximately completely eliminated. Accurate metabolic studies 
could not be made because of vomiting, but the elimination in 
the urine in twenty-four hours was for several successive days 
from 2.64 to 4.3 grams of sodium cliloride and 4.4 to 5 grams of 
nitrogen. The development of uremic symptoms steadily prog- 
ressed, ending in death. At autopsy the clinical diagnosis was 
confirmed by the finding of large polycystic kidneys, in which 
almost no renal tissue could be found. The symptoms of infection 
were explained by a suppurative process in the bile passages, 
associated with gallstones and multiple abscesses of the liver. 
It is of interest that small cysts were found throughout the liver, 
a finding probably to be correlated with the polycystic kidneys. 

Rowntree and Geraghty make note of a patient with hyper- 
trophied prostrate and normal phthalein elimination who died 
later of pneumonia, and at autopsj' was found to have bilateral 
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polycystic kidnej^s. The phthalein test, however, showed no 
evidence of renal insufficiency. 

_ These two findings in polj’cystie Icidneys tally vdth the clinical 
picture in tliis disease, renal function being apparently adequate 
for years until some intercurrent - infection causes impairment, 
and eventually uremia and death. 

Rowntree’s case of polycystic Iddney is an example of good 
elimination before, and ours of faulty elimination after, the inter- 
current infection. 

This brief report is presented for the purpose of calling attention 
to certain interesting phases of phthalein elimination, and vith 
no intention of minimizing the importance of the test, which, on 
the contrary, we believe to be of the greatest value for the deter- 
mination of renal efficiency. 


PRIMARY ADENOMATA OP THE LIVER SIMULATING 
HANOT’S HYPERTROPHIC LIVER CIRRHOSIS. 

By HeriMon C. Gordinier, A.M., M.D., 

PROFESSOn OF PHYSIOLOGY, ALBANY MEPICAL COLLEGE; ATTENDING PHYSICIAN AND NEUROLOGIST. 

SAMARITAN HOSPITAL^ TROY, NEW YORK, 

AND 

Harold P. S-arwer, B.S., jM.D., 

PATHOLOGIST, LEONAUD HOSPITAL, THOY, NEW TOHK, AND COHOES HOSPITAL, COHOES, NEW TORE; 

ASSISTANT r-ATIIOLOOIST, SAMARITAN HOSPITAL, TROY, NEW YORK; INSTRUCTOR IN 
CLINICAL MICROSCOPY, ALBANY MEDICAL COLLEOB, ALRANY, NEW Y'ORK. 

Adenomata of the liver are rare, and only the most meager 
mention of these tumors can be found in our recent text-books or 
systems of medicine, or even in our standard works on pathology. 
From the literature we have been able to collect but 44 cases of 
this condition, 16 of which were solitary, and 2S multiple. Of the 
latter 28 there were 21 associated with the atrophic cirrhosis of 
Laennec and the remaining 7 had no mention of any cirrhosis 
whatever. These primary cases were accidental discoveries at 
autopsy, and no reference was made to any symptoms which thej'' 
may have induced. In 25 of the 44 cases the tumors were com- 
posed of modified liver parenchyma, and in 19 the structure was 
that of agglomerations of large bile ducts. Of these 19 there 
were 4 multiple and 15 solitary. 

The greater portion of these cases were unaccompanied by any 
sort of clinical history, and were apparently collated for the sole 
purpose of the statistics of incidence. 

In his book Diseases of the Liver, Rolleston devotes some space 
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to the consideration of adenoma of this organ. He divides all 
adenomata into three classes: (1) Composed of or derived from 
the ordinary parenchymal cells; (2) those derived from the bile 
ducts; (3) those due to the inclusions of adrenal “rests.” Since 
the case herewith reported comes under the first class we will 
confine our attention to it alone. 

In common with all who refer to the condition at all, Rolleston 
holds that the majority of instances of multiple liver adenomata 
are associated with and secondary to cirrhosis of that organ, the 
condition being essentially a compensatory process of cell hyper- 
trophy to offset the destruction of the parenchyma by the disease. 
He regards them as “exaggerations of the hobnails seen in portal 
cirrhosis,” and states that they are to be explained as a final stage 
of this nodular hyperplasia. Necrosis, fatty metamorphosis, and 
portal thrombosis are particularly apt to follow. On the other 
hand, Engelhardt ascribes their etiology to a toxin which has been 
producing the connective-tissue hyperplasia of the cirrhosis and is 
supported later in this view by Dieulafoy. The toxins of malaria 
have been known to produce adenoma of the liver, and injections 
of toxins resulting from blastomycetic infections have produced 
the same result. In favor of the compensation theory, it may be 
mentioned that in the portal cirrhoses where the cell destruction 
is most marked the majority of instances of adenoma occur, 
while in the types of cirrhosis which are characterized by long 
preservation of the liver cells it never occurs. 

A very common fate of adenoma of the liver is their malignant 
transformation into carcinomata, according to Sabourin, who has 
written extensively on this phase of the subject. This is usually 
fairly early in the history of the adenomatous condition, and is 
nearly always accompanied by infiltration of the portal vessels, 
with consequent tumor-cell emboli, by spread to the other sur- 
rounding structures, and by metastasis to various tissues by way 
of the lymphatics. 

According to Rolleston and emphasized bj^^ Engelhardt, in nearly 
all of the cases of multiple adenomata there is associated with the 
cirrhosis a thrombosis of the portal vein, and consequently a high 
percentage of. these tumors are marked by the vomiting of blood 
and by ascites. 

Many of the foregoing data are of interest in the light of the 
case here reported, and are, therefore, selected for mention. 

Case History. — ^The patient, C. M. H., aged thirty-one years; 
married; occupation, paper-box manufacturer. First consulted one 
of us on May 31, 1906, complaining of weakness, loss of appetite, 
pain, dragging in the abdomen, and jaundice. 

He has had all the infections of childhood, since which time he 
has been in perfect health until about two years ago, when he 
developed what was then diagnosticated as a severe attack of 
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influenza. He dates his present illness from that attack, never hav- 
ing been well since. He denies all venereal disease. He has never 
been in the tropics, and has never suffered from malaria or dysen- 
tery. His habits are of the best. He uses no tobacco or alcoholic 
stimulants. He complains of wealcness, dragging, and fulness of 
the abdomen, dull pain in the back and loins, and loss of appetite. 
He states that he has had several attacks of feverishness for which 
he could not account. He has never bled from the gums, nose, 
stomach, or rectum. He never suffers from headache, and his 
bowels are regular. The stools, he states, are light yellow in color, 
and he has never observed them clay colored. His urine is abund- 
ant, dark in color, and deposits much brick-dust sediment. He 
has noticed that the jaundice from which he suffers fluctuktes in 
intensity. Sometimes his skin is extremely dark and at other 
times much bleached. 

EXiUiiNATiON. The patient is a well-built man, his muscles 
are flabby, and the visible mucous surfaces are pale. Plis skin and 
conjunetivffi are universally and deeply bile-stained. There is 
no edema or cyanosis. His respirations are quiet and the pulse 
slow. The sldn is dry and a little harsh. 

Lungs: Apart from a moderate degree of emphysema they seem 
normal. 

Heart and Arteries: The cardiac impulse is visible in the fifth 
interspace 8 cm. to the left of the midsternum. No friction or 
thrill over the precordium exists. The cardiac dulness is nearly 
effaced by a hjqier-resonant note. There is a soft basic systolic 
murmur slightly conducted into the carotids and also heard over 
the pulmonic and aortic interspaces. A soft systolic apical murmur 
is heard, conducted feebly to the left. The pulse is 60, regular, 
soft, and easily compressed. The systolic blood pressure is 130 
mm. of mercury; the diastolic pressure, SO mm. 

Blood: Red cells, 3,250,000; white cells, 8000; hemoglobin, 
70 per cent.; color index, 1. The red cells presented no nucleated 
forms and no poikilocytosis. No malarial parasites seen. The 
staining reaction was good. 

Abdomen: The whole upper half of the abdomen is full and 
prominent. There is a slight right inguinal hernia, easily reducible. 
There are no enlarged veins traversing the abdomen or chest; 
no dulness emsts in either loin or in the dependent parts of the 
abdomen when standing. The kidneys are not palpable. 

Liver: The dulness of the right lobe of the liver in the rmd- 
clavicular line extends doivnward from the level of the fifth rib 
IS cm., while that of the left lobe extends dovmwcard from the 
sternoxiphoid articulation 20 cm. The liver border is rounded, 
firm in consistency, painless on pressure, and has no palpable 
nodules. A deep notch, easily palpable, separates the large and 
heavy left lobe from the right. Another deep notch exists m the 
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position of the fissure of the gall-bladder. The latter organ, how- 
ever, is not palpable. 

Spleen: The dulness of the spleen extends from the seventh 
rib downward and forward, whence it apparently blends Awth 
the dulness of the left lobe of the liver. Its lower border is firm 
and smooth. 

Rectum: Examination of the rectum showed no hemorrhoids. 
The prostate gland was normal in size and consistency and perfectly 
smooth. 

Glands: No enlarged lymph glands were detectable. There 
was no joint or bone tenderness. ' 

Nervous System: Examination of the nervous system was 
entirely negative. The ophthalmoscope showed no changes in 
the optic disks or retinae. 

Urine: Twenty-four-hour specimen; amount, 3 pints. Reac- 
tion, acid; color, dark amber; specific gravity, 1022; foam, bile- 
stained. All tests for bile, positive. No albumin or sugar; no 
indican. There are a few bile-stained casts. No blood cells dis- 
cernible. Amorphous urates in abundance. 

The stool was light yellow in color and soft in consistency. It 
contained no mucus, amebae, blood, or other pathogenic parasites. 

He was again examined in April, 1907, and the following notes 
taken: 

Jaundice much more intense. Slight soft edema about the tibiae, 
no cyanosis, slight general emaciation. The left lobe of the liver 
almost fills the upper half of the abdomen, extending downward 
two fingers’ breadth below the umbilicus. The right lobe, though 
very large, appears much like an appendage to the left. The 
spleen, owing to the large left lobe of the liver, is palpated with 
difiicuity. No enlarged veins are visible and no signs of free 
fluid exist in the peritoneal cavity. No hemorrhoids are present. 
Systolic, basic, and apical murmurs are present. The systolic 
blood pressure is 120 mm. of mercury. The blood picture is 
that of a secondary anemia. The stools are light though not clay 
colored. The patient states that the stools change their color from 
time to time. Physically, he is much weaker, has a fickle appetite, 
and sufi’ers from great itching of the skin and from insomnia. 

He was observed from time to time during the year 1907, but no 
remarkable change in his condition was found. His jaundice would 
fluctuate; at times he would become dark and again much lighter. 
His stools, while not clay-colored, were much lighter than when he 
first came under observation. He resided in the country and remained 
in fair health until the fall of 1908, when all his symptoms became 
much worse: his jaundice was intense, his stools about clay-colored, 
his urine scanty and full of bile, his gums vascular and bleeding 
on the slightest provocation, but without hemorrhage from any 
other mucous surface. His liver remained about as described above. 
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the left lobe always being the most prominent. There ■v\-as no 
evidence of portal obstruction. A week before his death, however, 
changeable dulness was detected in each flank, but not enough 
fluid existed to produce a fluctuation wave. A few days prior to 
death he became delirious, drowsy, gradually passed into deep 
coma, which lasted about forty-eight hours, and died. 

The complex of symptoms presented during the course of the 
disease were: (1) A long, continuous jaundice fluctuating in 
intensity; (2) a gradual but prog^essi^^e liver enlargement until 
it became of enormous size, with special prominence of the left 
lobe; (3) definite though moderate enlargement of the spleen; 

(4) absence of acholic stools until within a few days of death; 

(5) absence of ascites, hemorrhages from mucous surfaces, or 
enlargement of the abdominal or hemorrhoidal veins; (6) presence 
of attacks of abdominal pain, with febrile reaction; (7) abundant 
bile-stained urine; (8) cholcmia and death. 

The presence of the above complex naturally led to a diagnosis 
of hypertrophic biliary cirrhosis of the type of Hanot. Owing to 
a moderately well-developed panniculus, and also to the fact that 
most of the tumor masses located on the ventral wall were small, 
the nodules were not palpable. 

Autopsy. i\Ir. C. M, H. Performed by Dr. H. W. Carey, 
March S, 190S. Autopsy No. 105, from the Samaritan Hospital 
records. 

The body is that of a well-nourished man, 170 cm. in length. 
There is marked jaundice of universal distribution, together Avith 
much staining of the conjunctiA'a;. The pupils are equal. The 
abdomen is slightly distended and full in the flanks. There is 
slight edema of both ankles. Rigor mortis is aa'cII marked. There 
are no enlargements of the superficial lymph glands. The super- 
ficial A’'eins are not enlarged. The body has been embalmed. ^ 

The peritoneal surfaces are normal saA’^e for a line of adhesions 
along the course of the urachus to the coils of the intestines aboA'^e 
the pubes. It contains no dilated A'^eins. The appendix is normal. 
The coils of intestines are normal. 

On raising the costal flap no enlargement of the internal mammary 
Amins is noted. 

The lungs are normal except for two small infarcts on the 
loAver border of the right loAver lobe. There is slight edema and 
congestion of the loAimr lobes of both. 

The bronchial glands are normal. 

The pericardial sac is normal. 

The heart shoAvs considerable thickening of the aortic valve, 
due to Amgetations on the proximal side of the leaflets, aa'IucIi 
narroAA's the vahmlar orifice and renders the vahm as a Aidiole, 

incompetent. _ . 

The spleen is about normal in size and weighs 645 grams, it is 
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negative throughout. Nearby in the omentum are two small 
accessory spleens about 1 cm. in diameter, but presenting nothing 
unusual in their structure. 

The stomach is normal. 

The pancreas is normal. 

The kidneys are normal save for a marked pallor and indistinct 
markings in the right. 

The adrenals are normal. There are no signs of tumor growth 
seen. 

The intestines, bladder, genitalia, and bone-marrow are normal. 

The liver: On opening the abdomen the lower border of the 
liver presents in the midline 11 cm. below the tip of the ensiform 
cartilage. On removing the chest wall the portion first visible 
is seen to be the left lobe, the right lobe being pushed well into 
the right flank and encroaching above upon the right pleural 
cavity. On removal of the liver it is found to weigh 2445 grams 
(5.3 pounds). 

In color, the liA'^er is nearly all of a peculiar yellovush green, 
but a small portion is fairly normal purplish red. The whole 
surface is broken up into literally innumerable nodules, leaving 
no part of the surface smooth. Over the upper surface these are 
approximately 1 mm. to 1 cm. in diameter, while on the under 
surface most of them are much larger, measuring from 2 cm. to 
3 cm. These nodules, where not bile-stained, are dark purplish 
red and do not show the light yelloAvish or bleached appearance 
common to fatty deposits in nodular livers. The interstices between 
the nodules are not rich in fibrous tissue nor are the depressions 
so sharp as in the surfaces of atrophic cirrhosis. In some places 
the capsule is thickened, but for the most part it is surprisingly 
thin considering the evident abnormality. On section the entire 
liA'^er is found to be divided into thousands of small round masses 
of sizes varying about as the nodules upon the surface. Nothing 
approaching the appearance of normal liver tissue is identifiable 
to the naked eye. The consistence of these masses is firm but by 
no means hard. The liver as a whole, is someivhat firmer than 
normal but has not that absolute leathery feeling common to 
advanced cirrhosis. The cut surface of the nodules seems some- 
what paler than the nodules appear on the outer surface, whether 
they are bile stained or not. Each mass seems to be surrounded 
by a fine connective-tissue capsule. , 

The gall-bladder wall is much thickened, but the mucosa, though 
pale, is normal in appearance. 

The portal veins are clear throughout. No thrombi or other 
obstructions and no dilatations are found in them or their tribu- 
taries. 

Microscopic Description. The lungs are normal except for 
the presence of the infarcts and slight congestion and edema. 



264 GORDmiER, sawyer: primary adenomata op the liver 

The heart muscle is normal. 

The spleen shows a slight chronic interstitial splenitis. The 
two small accessory organs have a normal splenic structure. 

The Iddneys: The right shows slight hemorrhage. The left is 
normal. 

The mesenteric lymph nodes, stomach, and intestines are normal. 

The liver: The blocks of tissue studied were fixed in formalin. 
The paraffin, celloidin, and freezing methods were used. The 
sections were stained in hematoxylin-eosin, eosin-methylene blue, 
Mallory’s connective-tissue stain, v. Gieson’s stain, safranin, 
phosphotungstic acid hematoxylin, and scharlach R. 



Fio. 1. — Adenoma of tlie liver, showing under surface. Note large size of the nodules and 
the great enlargement of the left lobe. 

As the sections from the different portions of the liver are gradu- 
ally gone over, the first point which impresses one' is the almost 
total absence of normal or even relatively normal parenchyma. 
In its stead one sees a picture composed of generally round masses 
of cells of different sizes, each surrounded by a definite capsule. 
At first one is inclined to believe each mass derived from an original 
lobule of the liver, but on closer inspection, this structure is no- 
where definitely preserved. Sometimes one sees what appears to 
be the remnant of a central vein but in most cases even this is 
absent. An occasional portal space has survived the change 
sufficiently to be recognizable. The arrangement of the cells corre- 
sponds in places to that of the normal parenchyma, but the likeness 
is limited, however, to the fact that the cells form mnute bile- 
ducts, and seem to be disposed about a lumen which m some 
instances is apparently filled with a cast composed of close} 
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Fig. 2, — Adenoma of the liver (X 70). Single encapsulated nodules. At lower left corner are 
parts of four lobules coalescing to form a new adenoma nodule. 



Fio. 3. — ^Adenoma of the liver (X 200). Same location as in Fig. 2. Cells brought out 

more clearly. 
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packed masses of pigment granules and detritus. In the majority 
of cases the cell masses are mere groups with no definite arrange- 
ment like that of the liver cells. They are noticeably poorly 
supplied Avith bloodA^essels for the most part. Some, howeAmr, 
have quite a number of small tA\ags running along betAA^een the 
duct-like strands of cells (Fig. 4). In all instances they arise from 
the capsular Amssels. 



Fia. 4. — Adenoma of the livci (XSOO), showing details of the eells and their likeness to 
the normal cells of the liver. Note the double niiclcatinn of some of the cells and the pigment 
casts of the ducts. 


The cells are polygonal in shape, but not as sharply polygonal 
as are the normal cells. These tend to be rather more rounded 
and irregular. No columnar cells are seen, neither are there any 
reversions to embryonic type. The characteristic cell is much 
larger than that of the liAmr cell, and may be three or four times 
its size. Usually their size is definite for a certain mass, one mass 
containing onlj’' large ones, while another is made up of much smaller 
cells. The size of the cells is generally much greater than usual 
in sections taken from the deeper portions of the organ and coin- 
cidentally the deposit of pigment in the cells and between them, 
Avhich is Avidely distributed, is much more prominent in these 
deeper portions. The pigmentation is in the form of granules 
of coarse and finer sizes which often packs the cells to such an 
extent that their morphology is totally obscured. It is partly 
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hematogenous and partly biliary in origin, the hematogenous 
granules coming out clearly by the ferrocyanide-HCl test in 
frozen sections. 

The cells when not obscured by pigment show a clear, homo- 
geneous protoplasm, and with some stains, particularly v. Gieson’s, 
the cell body takes on an almost glairy appearance. The proto- 
plasm takes a light pink stain with eosin-methylene blue and a 
slightly darker hue with hematox.ylin-eosin. In the sections stained 
by V. Gieson’s stain there is marked variation of the protoplasmic 
stain, those cells in what seems the older portions taking the lightest 
coloring and some having totally lost their staining capacity. 
The cells rest on a delicate basement membrane, which stains 
clearest in the phosphotungstic acid hematoxylin preparations. 
No intercellular bridges of any kind are seen. 

The nuclei arc uniform in size, irrespective of the size of tbe 
cells. They take a pale blue stain in the eosin-methylene blue 
preparations and .show no marked chromatin network. A good 
number of cells are doubly nucleated, and in these the daughter 
nuclei are darker than the others, and have a more decided chro- 
matin network. Whcre\‘cr it can be determined, these nuclei 
have alway-s divided by simple fission. The very few examples 
of karyokinesis observed in the safranin-stained sections do not 
show any remarkable characteristics. 

The masses of cells are surrounded by strands of connective 
tissue of moderate thickness and density. Near the junction of 
several of these cell groujis the areas of connective tissue are 
of considerable extent, and, indeed, throughout the sections the 
amount of connective tissue and its arrangement at first suggest 
cirrhosis. With closer study some facts appear which seem in 
our judgment to controvert this idea. In the first place the lobule 
of the liver as such is not the histological unit giving rise to these 
growths. In the multilobular or Laennec’s type of cirrhosis we 
see small groups of lobules surrounded by bands of connective 
tissue, the latter conforming more or less closelj’’ to the outlines 
of the lobules in the group; nevertheless we never see the connec- 
tive tissue splitting up several lobules, including half the resulting 
divisions in a single group and entirely leaving out the other por- 
tions. In this case, however, there appears to be a somewhat 
analogous process going on. There are certain areas Avhere the 
adenomatous transformation is not complete. In these instances 
there is apparently a centre of transformation in one portion of 
a lobule from which the adenomatous change gradually spreads, 
slo\\dy involving parts of neighboring lobules. The capsule form- 
ing about this newly evolved groAHli creeps around the adenoma- 
tous portions and merges them into one mass, the other and normal 
portions remaining outside the capsular wall. 

Again, of the two processes, cellular growth a^d connective- 
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tissue proliferation, the latter seems relatively mucli younger and 
is certainly much younger than a like amount of cirrhotic connec- 
tive tissue. Only in the deeper and older portions of the growth 
is there_ any density and tendency to hyalinization, and in contra- 
distinction to this the cells in these locations show disintegrating 
nuclei, poorly and unevenly stained protoplasm, which is often 
hyaline, and even large areas that have undergone degeneration 
and become necrotic. Nor do we see the bile-duct formation to 
anjdhing like the extent seen in nearly all cases of cirrhosis approach- 
ing this grade of connective-tissue formation. In places one sees 
areas of relativel}’- normal but greatly compressed liver cells. 
That these are groups composed of many lobules can be easily 
seen, and here it is noteworthy that the connective-tissue groAvth 
is entirely absent, the compression being the result of the pressure 
of the surroimding cell masses and their capsules. 

Nowhere in the sections do we see any intercellular or intra- 
lobular connective-tissue invasion except to the slightest extent. 
Such invasion as can be seen is brought out only by the special 
connective-tissue stains. 

There are several areas, as above mentioned, where it is possible 
to see a direct change in the parenchyma from the normal to the 
adenomatous type. It is significant that the connective-tissue 
capsules surrounding them are rudimentary in comparison to the 
capsules of the older grov'ths. In these newer portions the connec- 
tive-tissue cells are younger and more nearly of the fibroblastic 
type, and there is no hyaline change visible. The amount of the 
fibrous proliferation seems proportional to the completeness of 
the transformation to the adenoma strueture. 

In the larger areas of co n nective-tissue formation one sees many 
large and small bile-ducts which in most cases are dilated. They 
are lined by cuboidal epithelium, and in manj'^ instances are filled 
with great masses of granular pigment of biliary origin. 

'No tendency to malignant transformation is anywhere noted. 
No new groivth of any kind is seen anywhere else in the body. 

We have here, then, a case of adenoma of the liver whose multiple 
nodules have replaced the liver substance to such an extent that 
only microscopically can any normal liver tissue be found. They 
are derived from the liver parenchyma itself, instances being seen 
of transformation in progress. Each tumor nodule is encapsulated. 
That this connective tissue is not the manifestation of a cirrhosis 
is demonstrated by: (1) Individual nodules do not spring from 
original individual lobules; (2) parts of many lobules are united 
in some instances to form the tumor nodules; (3) where the neo- 
plasmic transformation is in progress we find these parts surrounded 
by only rudimentary capsules; (4) the few areas of normal though 
compressed liver tissue visible are not invaded by a connective- 
tissue overgrowth such as one would expect if the condition were 
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one of cirrhosis; (5) there is no fatty metamorphosis, malignant 
transformation, other tumor formation or any abnormality of the 
portal veins. 

The case herewith reported is of interest because (1) it presented 
the symptom complex of Hanot’s hypertrophic biliary cirrhosis; 
(2) because the study of the liver does not bear out the generally 
accepted view that multiple adenomata are always secondary to 
and in compensation for liver cirrhosis; (3) because it shows the 
importance of recognizing the fact that symptoms identical vdth 
those produced by either the atrophic or the hj^pertrophic form 
of cirrhosis may take their origin from multiple adenomata. 
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Digestion and i\lETABOLrsii. The Physiological and Patho- 
logical CHE:\nsTRY OF Nutrition. For Students .\nd Physi- 
CLiNS. By Alonzo Englebert Taylor, M.D., Rush Professor 
of Physiological Chemistry, University of Pennsylvania, Phila- 
delphia. Pp. 560. Philadelphia and New York: Lea &Febiger, 
1912. 

Bearing the signature of one of America’s greatest exponents 
of the philosophy of science, this book by Taylor deserves a careful 
perusal by its readers. Let not the student or physician for whom 
this book is written, sigh hopelessly as he buffets with lusty sinews 
the raging scientific tenent of the first two chapters, for it is in 
these two chapters that the most difficult channels are found. 
Even the modern student (for we understand Professor Taylor 
to mean the undergraduate) with the advantage of the newer 
scientific training, will find the reading of these two chapters a 
most arduous undertaking, but the physician, and we understand 
his prototype to be the practitioner, will we fear, not trust him- 
self to embark on such a flood. These two chapters to the reviewer’s 
mind, are the most difficult of comprehension. Dr. Taylor, whose 
work with ferments needs no mention, treats his favorite theme 
in a manner as clear as is the question of fermentation itself, and 
therefore he bewilders us. His grasp of the subject is no doubt 
firm, but his exposition thereof is obscure at times, due we believe 
to his thorough knowledge which presupposes students and physi- 
cians to be in lesser degree, as fundamentally well informed as is 
he himself. In justice to the author, we must express our convic- 
tion -that the abstruseness which we find, is due mostly to the 
recondite nature of the subject. Furthermore, we must acknowl- 
edge that few authors could so adequately depict the modm 
operandi of catahAic acceleration or fermentation. 

The chapters on “Digestion” and “Metabolism” (wi ioio) are 
those on the metabolism of certain food stuffs, are excellently 
penned, and are pregnant with information bearing the hall mark 
of the writer’s great experience. For instance, sound argument 
against the use of indoxjd, conjugate sulphates, and other waste 
products, as an index of intestinal putrefaction, is offered in such 
a form that refutation of Taylor’s ^^ews seem impossible. We 
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have read much on this subject, but nowhere is it handled so 
clearly in a few words as by Taylor. We admire also the 
chapter on autointoxication, a name which has been so grossly 
misused as “to have lost concrete meaning,” but regret, although 
the subject does not lie within the scope of this treatise, that the 
chapter should have been so curtailed. 

To discuss in detail the many admirable features of this work, 
would mean more .space than is allotted to this review, for the 
book is rejiletc with valuable information, now easy of acquisition, 
a fact which must be regarded by all as a notable educational 
accomplishment. One must not estimate this volume as a text-book 
this it is not, and cannot be; but to the student (and the reviewer 
now ajiplies this term in its broadest sense) who desires authoritative 
information on problems of digestion and metabolism it is especially 
recommended. 

The work is distinctly original in conception and execution, 
and in this it dill’crs uniquely from many of the too numerous 
scientific books. It represents an individuality and not alone a 
compilation, thereby giving the imjircssion of something new and 
not merely an inheritance, thus acquiring an authoritative atmos- 
phere which one somehow misses in most works. We felicitate 
the author on this notable result of his labors, and prophesy for 
it a distinct place in American scientific literature. E, H. G. 


Internal Medicine. By David Bov.-vird, Jr., A.B., M.D., 
Assistant Professor of Medicine in the College of Physicians 
and Surgeons of Columbia University; Associate Visiting Physi- 
cian of the Presybterian Hospital, and Visiting Physician of the 
Seaside Hospital, in the City of New York. 109 illustrations 
and 7 eolored plates. Philadelphia and London: J. B. Lippincott 
Company, 

Bovaird’s book attempts to compress into less than 600 pages 
the whole of the subject of the practice of medicine. It holds, 
therefore, in size, a relation midway between the undesirable and 
now happily less popular compends and the large single volume 
medical works of which there is such a surfeit on the market. 
Despite the condensation all the essentials are to be found in the 
book, so that the student in particular Avill find it useful in pre- 
paring for his final examinations. But he must not think, as he is 
inclined to do, that he has covered the subject of medicine when 
he has read Bovaird’s book or one of similar size. Such books, as 
well as the smaller compends, often create a false feeling of thor- 
oughness. The student, it seems to the reviewer, should be urged 
to read important subjects, whether in internal medicine or in 
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surgery, in monographs, at any rate in one of the large medical 
works, so as to acquire a broader vievqjoint and a little knowl- 
edge of the history of the particular subject he is studying. The 
reading of a compend or a book like Bovaird’s cannot supply 
these desiderata. 

The author's diction is good except that he has no mercy on 
infinitives and splits them ruthlessly. The appendix on the care 
of the sick and on diet add much to the usefulness of the book. 

D. R. 


Principles of Human Physiology. By Ernest H. Starling. 
M.D. (Lond.), F.R.C.P., F.R.S., Hon. M.D. (^Breslau), Jordell 
Professor of Physiology in University College, London. Pp. 1423; 
564 illustrations. Philadelphia and New York: Lea & Febiger, 
1912. 

In these times of overpublication the teacher of physiology is 
prone to look upon each new text-book on this subject as another 
useless product of the efforts of a physiologist unconsciously 
stimulated to the work by the keen business methods of one of the 
many publishers. Of the scores of text-books in this field less 
than a half-dozen have a justification for their existence. To 
write a satisfactory work of this kind requires an extremely broad 
as well as detailed knowledge of the subject in all of its branches, 
and at the same time a long teaching experience. Few men have 
these qualifications in this age of investigation which concentrates 
the attention upon one part of the subject. Investigators, when 
writing text-books, usually give entirely too much space to the 
subjects in which they are particularly interested. The finished 
product is consequently unbalanced. However, even a hasty 
survey of the latest book of Starling convinces one that the author 
has all of the qualifications of a successful writer of text-books. 
Upon closer perusal this opinion is justified in every respect. A 
reviewer is prone to read critically first of all those chapters which 
contain subject matter with which he is most familiar, but here the 
book stands the severest test . Again, when he turns to the chapters 
which contain the discoveries of the author he finds no material 
which is not of value to the student even though not specializing 
in physiology. The author shows an immense grasp of the subject, 
and combines with it a capability of clear description which makes 
every part of the book interesting. 

The book is quite large, consisting of over 1400 pages, but one 
feels that it is not too large. Every page contains material which 
the earnest student will be interested to know. Nor would the 
practitioner, referring to the book upon any subject whatever, be 
satisfied with less than the author gives him. One cannot under- 
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stand why Starling could have felt the necessity of a manual such 
as he wrote a few years ago. It was an excellent work, but too 
brief for these times in which physiology has come to occu^^ such 
an important and extensive position in biology and medicine. 

In his last work, methods receive much more attention than is 
accorded them in other books of equal size, but this seems justifiable 
as the practical work in physiology which is given to the student 
in every good school, has created a desire among students not only 
to know that a thing is so, but also how it has been demonstrated. 
One shortcoming is the absence of references in the text which 
often is so convenient to the student who wishes to learn more 
of a subject. 

After a brief introduction the author takes up the chemistry of 
the constituents of the organism in a brief yet thorough enough 
manner. This is followed by a chapter on the energetic basis of 
the body which contains much of the important material contrib- 
uted to physiology by physical chemistry. The chapter is thor- 
oughly up to date. The following subjects are considered: The 
energy of molecules in solution, passage of water and dissolved 
substances across membranes, the properties of colloids, the 
mechanism of chemical changes in living matter, and the electrical 
changes in living tissues. With this the author plunges at once 
into special physiology, considering first the mechanism of move- 
ment and sensation. Then nutrition in all of its phases is taken 
up, and finally reproduction. The chapter on the ductless glands 
is excellent. The physiology of pregnancj’’ and reproduction is 
given more space than is usually allotted to this subject. Each 
chapter so far as the reviewer can judge, is well balanced, contains 
well selected material and clear descriptions. E. L. 


Deforimities, Including Diseases of the Bones and Joints. 

A Text-book of Orthopedic Surgery. By A. H. Tubby, 

M.S. (Lond.), F.R.C.S. (Eng.), Second edition, Vol. I; pp. 883; 

603 illustrations. Vol. 11; pp. 867; 483 illustrations. London: 

Macmillan & Co., Ltd., 1912. 

There has been an increasing ambition in many of the physi- 
cians who have devoted their attention to orthopedic surgery, 
to produce a book on the subject to serve at least four purposes: 
(1) As a text-book for students; (2) as a reference book; (3) to 
bring together in a logical sequence the maladies which belong 
to the specialty, and (4) to emphasize the writer’s views on condi- 
tions which absorb his especial interest. General and compre- 
hensive collections of orthopedic facts have .not been, nor could 
they be, entirely satisfactory. The scope of orthopedic surgery 
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can be fairly clearly defined if it be approacbed in tbe proper 
spirit. Orthopedic surgery should embrace defects common to 
the body mechanisms upon which position, motion, and locomotion 
depend. Freely abridging the subject, and the inclusion of condi- 
tions which do not belong to the specialty, should be reckoned 
with as faults. Tubby’s work approaches to a gratifying 
degree the needs that have been keenly felt by the more advanced 
students in orthopedic surgery. It is too comprehensive for the 
academic student, it would confuse and encumber his first skeletal 
notions of the subject. Some of the cuts are crude and do not 
emphasize the topic discussed. Many of them are especially 
noteworthy. The two volumes of the work contain over 1000 
cuts, 400 of which are original. Due credit is given to the authors 
of borrowed cuts, as well as to authors of ideas as to treatment 
and technique. 

The logical and etiological arrangement of the subject matter 
has received very careful attention. The context is to the point, 
although there are a few instances where verboseness can be 
charged, yet clearness and finish do not suffer seriously, A vein 
of optimism is felt which adds encouragement but which carries 
a danger of imparting prejudice. 

In this work there is not an offensive evidence of the author at 
every turn, nor is there an undue prominence of lus views. It 
brings together the research, experiments, and experience of the 
leading orthopedic surgeons of the world in a very gratifying 
fashion; it is rich in bibliography. There is generally a pleasing 
diversification of opinion and methods of practice. Pathology 
and pathological anatomy have received a creditable amount of 
attention. 

Conclusions are augmented by facts from the author’s and 
other men’s hands, varying results are given frequently, which 
favor unbiased opinions. 

The thought that there is a lack of predominating originality 
arises in one’s mind as he inspects the work, its creation, however, 
entailed an enormous amount of labor for the author and his 
collaborators. Too much credit cannot be given for the inde- 
fatiguable energy with which the author pursued his task in 
compiling this diversified and orderly -work. W. J . M. 


Sexual Iimpotence. By Victor C. Vecki, M.D., Mt._ Zion 
Hospital, San Francisco. Fourth edition. Pp. 394, Pliiladel- 
phia; W. B. Saunders Company, 1912. 

The fourth edition of this book is revised and enlarged. It is 
written in a clear and bold style, and is stamped with the author’s 
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individuality. The chapters on anatomy, and especially physiology, 
are more complete than one usuallj'^ finds in a work of this kind. 
In considering the etiology of impotence the author recognizes 
the difficulties of classifications upon scientific basis, and divides 
the various causes into seven groups for convenience of descrip- 
tion. One-half of the work is devoted to the various causes under 
no less than eighty-two headings. Masturbation, resulting in 
morbid pollutions and spermatorrhea, is regarded as the essential 
cause of impotence. The injurious effects of sexual excesses on 
the functional capacity of the sexual organs are considered more 
exaggerated than underestimated, and excessive continence maj^ 
result in constitutional and sexual injury. Gonorrhea, its compli- 
cations and sequelte, conceded by many urologists to be of con- 
siderable importance in the etiology of impotence and allied sexual 
derangements, receives scant attention. In considering the treat- 
ment many drugs are discussed, and due attention paid to hydro- 
therapy, electrotherapy, organotherapy, mechanical devises, and 
general constitutional treatment. Local treatment is recommended 
when indicsited, and a wise protest is entered against too severe 
urethral treatment. The book, as a whole, represents the author’s 
personal views, and from this standpoint is to be commended. 
There is little doubt, however, that he attributes to onanism an 
etiological importance which is unwarranted, and spermatorrhea 
so frequent in his experience is seldom encountered in the experi- 
ence of others. There is also no foundation for the belief that 
sexual continence is followed by a decadence in bodily health or 
virility. A. A. U. 


Fatigue and Efficiency. A Study in Industry. By Josephine 

Goldmark, Publication Secretary, National Consumer’s League. 

Pp. 893. New York: Charities Publieation Committee, 1912. 

“Fatigue and efficieney” are representative of the new effort 
to inquire into the conditions of modern industry and to interpret 
them for the people at large in the light of physiological kws. 
The effects of overwork is the subject of a discussion at once 
practical and illuminating. In her effort to treat the question 
of fatigue from every possible point of view. Miss Goldmark has 
drawn her information from a dozen sources: the laboratory, the 
shop, the home life of the workers themselves. 

The book has two divisions: (1) A diseussion of the whole 
subjeet of fatigue in its dual relation, its effect on the product 
and its effect on the workers. In this eonneetion, the title of ths 
book perhaps implies that the author lays the greater emphasie 
on the economic result. As a matter of faet, she does prove eon- 
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clusively that a sj^stem compelling long hours of labor must result 
in a deteriorated output; yet it is evident that her primary concern 
is in the fact that its most far reaching and disastrous results are 
deteriorated human beings. 

Of special interest to the physician are tlie chapters presenting a 
study of the relation of fatigue to infant mortality and race degener- 
ation. The author’s conclusions are summed up in the sentence; 
“^ATen overwork unfits man or woman for normal parenthood, it 
is in a deep sense antiphysiological and antisocial.” 

In the light of the general principles relating to the results of 
fatigue the author presents a detailed study of a number of indus- 
tries which employ women, such as the canneries, the shoe manu- 
factories, and the telephone service. She describes the effects of 
fatigue that are caused not only by too long hours, but by what 
she calls the “ new strain in industry,” induced by noise, monotony, 
the rigid rhythm of machinery, and abnormal speed and complexity. 
Aside from diseases connected ndth specific kinds of work, the author 
says that the most deplorable of all the physical evils of fatigue 
is that it prediposes its victims to disease in general. For this 
reason she urges that there be a “new medical scrutiny of modern 
work” centred on “fatigue as itself a danger of occupation.” 

(2) The second dhision of the book given the material contained 
in four briefs in defense of laws especially related to women- 
emplojing industries which were filed in various courts by Louis D. 
Brandeis. These briefs are gathered under the significant heading, 
“The World’s Experience upon which Legislation Limiting the 
Hours of Labor for Women is Based.” As the title implies, they 
are really a symposium of conclusions in relation to fatigue which 
the author has gathered from the experience of various scientists, 
social workers, and employers of all countries. 

The work is of primary value as a practical handbook for all 
interested in the amelioration of industrial conditions. It is 
written for the average reader. With its careful tabulation of facts 
and simplicity of thought and expression it is intelligible alike 
to the physician and lawjmr, to the employer and social worker: 
in fact, even to the workers themselves whose cause it so ably 
champions. H. G. 


The Medical Record Visiting Ihst for 1913. New York: 

William Wood & Co. 

This convenient little record book contains pages for daily and 
special visits; memorandum pages and pages for cash accounts. 
In addition there is a certain amount of information that may be 
of service for quick reference wliich includes dosage, treatment of 
poisoning, artificial respiration, and such subjects. 

J. H. M., Jr. 
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An Operating Theatre in Private Practice. By C. Hamilton 

WiiiTEFORD, M.P.C.S., L.R.C.P. Pp. 76. London; Harrison 

& Sons, 1912. 

The author describes the building and equipment of an econom- 
ical operating plant employed by him in connection with his private 
practice. It is well adapted to the needs of a surgeon living in a 
small town without the facilities of a large general hospital. Many 
of the original ideas in the book could be well copied in the operat- 
ing rooms of large hospitals. The lighting of the room is by a 
large window facing south which the author finds well suited to 
the English climate, being neither too hot in summer, and affording 
better light in winter. The fixtures arc arranged as much as pos- 
sible flush with the walls, thus avoiding lodgement for dust. Among 
interesting features noticed are, an electric heating appliance for 
the operating table, a simple and efficient arm retainer, and a con- 
venient receptacle for nail brushes. Valuable points on technique 
from the author’s personal experience are given, as to sterilization, 
sutures, anesthesia, preparation, and after-treatment of the patient, 
etc. In an appendix arc found useful facts on asepsis for nurses. 
The work would have been more complete if illustrated by a dia- 
gram. It can be recommended to anyone contemplating building 
an operating room either for private or general work. R. H. I. 


A Manual of Clinical Chemlstry, Microscopy, and Bac- 
teriology. By M. KLOPSTOCKand A. Kowarsky. Pp. 371; 43 
illustrations; 16 plates. New York: Rebman Company, 1912. 

This book is a translation of a valuable laboratory manual 
which covers not only the technique of the common clinical labor- 
atory examinations, but also that of some less familiar that are of 
use in the study of the secretions of the conjunctiva, nose, mouth 
and pharynx, and of the sputum, gastric contents, urine, feces, 
blood, puncture fluids, and sldn. Throughout the book much 
attention is devoted to bacteriological procedures, which are, for 
the most part, described in detail. The value of the volume is, 
however, seriously impaired by the extraordinary character of 
the translation of some portions. In a footnote on the first page 
the statement occurs; “All degrees of temperature quoted in this 
book are Celsius.” For American readers “Centigrade” should 
have been used instead of “Celsius.” In the first chapter the 
German “IQatsch-preparata” is never translated to the equivalent 
“cover-slip preparation.” One is tempted, however, to close the 
book on coming to such a sentence as the follovdng: “Diphtheria 
bacilli decompose dextrose and levulose under acid formation, 
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pseudo-diphtheria bacilli, as proven in numerous types of various 
origin are almost alvays inactive in both kinds of sugar, and, 
but in rare cases, they are active in one, never in both.” Or this: 
“Regarding their motility the views are di\hded. Some authors 
believe them to be immovable.” Or this: “They (spirochete) 
are corkscrew-shaped, very motile in shape and size, liowever, 
very much different from each other.” Even more serious is the 
error on page 7, where the statement 'is made that “Ox serum is 
rendered sterile by discontimiing sterilization at 55°.” The correct 
reading is “by discontinuous sterilization.” Fortunately no other 
chapter contains errors as absurd as those which render the first 
chapter more ludicrous than useful. The section on the Wasser- 
mann reaction is not entirely clear, being especially indefinite 
in that portion dealing with the titration of amboceptor and com- 
plement. On the other hand, the sections on gastric contents, 
feces, and urine are of great value, and include material not found 
in other laboratory manuals. The section devoted to the blood is 
brief and less complete. It is unfortunate that the value of so 
excellent a manual is diminished by imperfections in translation. 

J. H. A. 


Arthritis: A Study of the Inflajimatory Diseases of Joints. 
By Peter Daniel, F.R. C.S., Senior Surgeon, Metropolitan 
Hospital; Surgeon to the Gordon Hospital; etc. Edited by James 
Cantlie, M.A., M.B., C.M., Aberd., F.R.C.S. Eng., Surgeon, 
Seamen’s Hospital Society; Lecturer on Surgery, London School 
of Tropical Medicine. Pp. 515; 131 illustrations. New York: 
William Wood & Co. 

With an apology for unorthodox views, Cantlie has edited 
for Daniel a volume purporting to be a “study,” but in reality 
more nearly resembling a student’s compend. 

It is crowded with matter, old and new, for the most part some- 
what dogmatically expressed. Daniel, however, has evidently 
seen and considered an amount of clinical material which justifies 
some individuality of opinion, and enables him at times to advance 
points of value. 

The text is punctuated by capitals, italics, and parallel tables to 
a rather unfortunate degree, even though the book is designed 
as a “practical help.” In respect to scope and breadth of 
purpose, it deserves a wider field. 

The illustrations, which are numerous, are usuall}^ semi- 
diagrammatic, but sometimes so inartistically done as to oflend the 
reader in this age of pictorial excellence. 
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The English is careless, frequently loose enough to obscure the 
meaning, and at times ungrammatical. The book is rather heavy, 
and the type good. It is to be regretted that this possibly useful 
effort must be so heavily discounted. R. P. 


A Text-book of PIujian Physiology, Including a Section on 

Physiologic Apparatus. By Albert P. Brubaker, A.M., 

M.D. Fourth edition. tPp. 7.36; 377 illustrations and 1 colored 

plate. Philadelphia: P. Blakiston’s Son & Co., 1912. 

It is pleasing to note that this excellent text-book has met with 
such a well-deserved demand as to require a fourth edition. Those 
who have had a long experience with students can see evidence 
upon every page of the fact that Professor Brubaker is an excellent 
teacher. When presenting a problem he has mastered the art of 
Imowing where to start. Too often authors of the text-books 
now generally used, assume that the student’s general knowledge 
of anatomy, histology, physics, chemistry, and even biology is such 
that they are free to plunge at once into a discussion of physio- 
logical material of the most intricate sort. It is true that the 
preparation of the student in the fundamental subjects leading 
to physiology is constantly improving, nevertheless, much of the 
data requires a thorough knowledge of details which are not given 
an important position or are entirely neglected in the presentation 
of the fundamental subjects. In consequence, a problem some- 
times cannot be understood even by a well-prepared student, be- 
cause he is not sufficiently familiar with the particular data from 
which the investigations start. This book does not neglect such 
data and therefore contains more histology, etc., proportionately 
than is found elsewhere, but, although starting a problem from 
the beginning, the book is never tedious for the necessary material 
is very briefly stated. This is shown by the size of the book which 
hardly exceeds 700 pages yet contains all of the physiology required 
in any of the best medical schools. 

This edition also shows the intimate knowledge which the 
author possesses of the requirements of the up-to-date student 
and practitioner. He gives 'sufficient consideration to all of the 
physiological problems and methods which are interesting the 
medical profession today. For example, he goes into the subject 
of venous pulse in a most satisfactory manner. Likewise the 
pituitary bodies and the adrenal glands are considered from a 
physiological standpoint in a most conservative yet thorough 
manner. Even the finer points such as the auscultatory method 
of determining blood pressure is referred to. These are, however, 
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only a few of the instances which convince one that the book is 
in every way equal to the requirements of the student and prac- 
titioner. 

It is pleasing to see too that the author does not avoid what 
are usually considered uninteresting subjects, provided they are 
of practical value. The physiology of the skeleton, so important 
to the practitioner, is often given brief consideration or entirely 
omitted in many books of this size. Recognizing the inestimable 
value of the subject in medicine tlie author lias devoted an entire 
chapter to the skeleton and it has proved one of the most valuable 
in the book. E. L. 


Pathology of the Eye. By P. H. Arams, M.A., M.B., D.O. 

Oxon., r.R.C.S., Surgeon to O.xford Eye Hospital; Consulting 

Ophthalmic Surgeon to the Radcliffe Infirmary. London: 

Oxford University Press, 1912. 

This is an excellent little manual . It takes up in turn the different 
structures entering into the formation of the organ, gives a brief 
anatomy and then describes the appearances caused by the various 
disease processes as they occur in the special tissues. The intro- 
ductory chapter gives a short account of the methods of embedding, 
mounting, staining, while the last chapter is a brief description 
of the bacteriology of the eye. The descriptions must necessarily 
be brief in a small work like the present and this is about the only 
criticism to be made, they are almost too brief — a criticism not 
directed against the author, who has succeeded very well indeed 
with the limited space at his disposal, but one which is inherent 
in the plan of the work. The book is hardly adapted to the novice 
who requires more detailed description but rather we presume as 
a sort of mde memvi for the reader who has some acquaintance 
with the subject. It need scarcely be said that the recent discus- 
sions, not to say, final results find a place; thus the Chlamydozoa 
in trachoma together with the method of staining are described; 
there is a short account of retinal arteriosclerosis, etc. We note 
that of the varieties of choroidal inflammation sjqihilis and tubercle 
are alone mentioned. 

The book is attractively gotten up; it is convenient in size; the 
paper, type, and binding are all that can be desired. T. B. S. 
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The Relation of Aortitis to Syphilis. — Cummer and Dexter {Jour. 
Amer. Med. Assoc., 1912, ILx, 419) demonstrated a positive Wasser- 
mann reaction in the sera of 27 cases of aortic disease in a series of 36. 
This is 75 per cent., and is almost identical with the larger series by 
Longcope (74,1 per cent, of 182 cases). Seventy and three-tenths 
per cent, of these were men, and Cummer and Dexter think that this 
' suggests the possibility of the conjunction of hard labor with syphilis 
determining the aortic location. Most of the cases were men who had 
been occupied as day laborers, masons, brick-layers, etc. The average 
number of years since the appearance of the chancre was about seven- 
teen. The process is distinctly a late one, and the period of latency 
a long one. Cummer and Dexter emphasize the indefiniteness of 
symptoms — pain referred to the upper sternum, a sense of constric- 
tion, dyspnea, and dulness in the second intercostal spaces extending 
to the left and right of the manubrium. Alleviation of pain occurred 
after mercurial treatment, which is urged so long as the Wassermann 
reaction is positive, with the hope of arresting tlie process. 

Prophylactic Vaccination against Epidemic Meningitis. — Encouraged 
by the wonderful results obtained by extensive prophylactic typhoid 
vaccination, Sophian and Black {Jour. Amer. Med. Assoc,, 1912, lix, 
527) undertook to employ similar methods of prophylaxis against 
epidemic meningitis in the recent Texas epidemic. They emphasize 
the need of prophylactic measures when it is estimated that the number 
of healthy carriers exceeds the sick by ten or twenty times. The 
vaccine consisted of a Idlled culture five generations old, sterilized by 
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heat, and standardized. Eleven students were vaccinated at seven- 
day intervals, with three doses of 1,000,000,000 2,000,000,000, and 
2,000,000,000 bacteria respectively. A slight leukocytosis followed, 
with malaise, headache, and fever. Occasionally signs were present 
suggesting meningeal irritation — severe headache, vomiting, vertigo, 
and photophobia. A local reaction with redness and swelling, and 
adenitis is the rule. The reaction lasts twenty-four hours. The 
immunity acquired was measured by agglutination and complement- 
fixation tests. The agglutinins increased after the repeated doses, 
one patient developing them to a liter of 1 to 1500 dilution of the 
serum. The highest complement-fixation was obtained in serum 
dilution of 1 to 250, at the end of the third week. All evidence points 
to the efficacy of the injection of dead meningococcus for prophylactic 
vaccination, as a measure which Avill confer considerable immunity in 
most cases against the infection of epidemic meningitis. The cases 
will be followed to determine the persistence and duration of the 
immunity. 


Endemic Typhus Fever (Brill’s Disease). — Nicoll, ICrumwiede, 
Pratt, and Bullowa (Jour. Amer. Med. Assoc., 1912, lix, 521) report 
a unique instance in the history of the endemic form of tjqjhus fever 
(Brill’s disease), in which the disease affected four members of the 
same family, two parents and their children. Clinically they represent 
types of the disease varying from the comparatively mild to an 
example of typhus fever such as is commonly seen in epidemics, thus 
giving, as it were, a clinical demonstration of the identity of the 
endemic and epidemic forms. The patients were Russian Hebrews 
of the poorer class and all were infested Avith head and body lice. 
Inoculation of the blood of one of the patients gave positive results in 
tAvo guinea-pigs whose blood, in turn, injected into a monkey, caused 
a typical typhus temperature reaction. The authors haA'^e shoAvn for 
the first time that it is possible to infect guinea-pigs with the disease, 
an additional point of similarity to the epidemic type. 

Treponema Mucosum and Pyorrhea Alveolaris. — ^Noguchi (Jour. 
Exper. Med., 1912, xvi, 194) isolated a small spirocheta from the pus 
of a case of pyorrhea alveolaris AAffiieh is characterizeed cluefly by its 
capacity to produce mucin and a strong fetid odor. It is an anaerobe, 
and requires the presence of serum constituents for its groAvth. Sub- 
cutaneously it produces an acute inflammation and the tissues remain 
indurated a Aveek or ten days. But there is no tendency to suppura- 
tion. The organism is easily differentiated. It has been named 
Treponema Mucosum and Noguchi holds it at least in part responsible 
for the strong fetid odor in the discharge from pyorrhea alveolaris. 

Experimental Bronchopneumonias. — ^Following the experimental 
production of lobar pneumonia by intrabronchial insufflation of pure 
cultures of pneumococcus (Lamar and Meltzer), the advisability Avas 
suggested of applying the same method to the action of organisms 
usually found in association with bronchopneumonia. This was done 
by WoLLSTEiN and Meltzer (Jour. Exper. Med., 1912, xau, 126). 
Cultures of the streptococcus and influenza bacillus Avere injected 
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tlirougli fi tube deeply into <1 bronclius. ^Vitli tlie stieptococcus 19 
dogs killed at intervals showed typical pneumonic lesions in various 
stages of progression and resolution. Compared to the mortality of 
16 per cent., the bacteriemia, the lobar consolidation, the frequency 
of pleurisy, and the importance of fibrin formation in the experimental 
pneumococcus pneumonias of Lamar and Meltzer, these strepto- 
coccus infections showed px’actically no mortality, no bacteriemia, 
a lobvdar type of consolidation, no pleurisy, and an unimportant part 
played by fibrin. The same held true for the influenza bacillus. IVoll- 
stem and Meltzer conclude that the proper invasion of the micro- 
organism is tlie determining factor in the development of pneumonia, 
the condition of the animal being only a minor element. Different 
types of pneumonia are produced by spccificallj'' different bacteria. 


The Cobra Venom Hemolysis Test in Syphilis. — ^For about five weeks 
after the primaiy lesion in sj^philis the red cells are hjqxersusceptible 
to cobra venom hemolysis in all dilutions. After this they acquire 
tolerance and become resistant to this hemolytic agent. In no other 
condition or disease does this occur. Stone and Schottstaedt {Arch, 
hit. Med., 1912, x, 8) have applied this test to 130 patients. The 
wasted corpuscles arc mixed with cobra venom in dilutions of 1 to 
10,000, 1 to 15,000, 1 to 20,000, and 1 to 30,000. All bloods hemol^’-ze 
in 1 to 10,000; all normal bloods in all dilutions; in secondary sjqjhilis 
the cells resist in dilutions above 1 to 10,000. In 4 cases of primary 
syphilis the test was positive (resisting hemolysis) in only 1. In 22 
cases of active secondary and tertiary syphilis, 20 or 90.9 per cent, 
were positive. Thirty-three cases of latent secondary and tertiary 
syphilis yielded 87.8 per cent, positive. In 20 “clinically cured” 
cases the reaction was uniformly negative. Compared to the Wasser- 
mann reactions, an average positive percentage of SS.5 per cent, in 
4200 cases of active syphilis, the cobra venom test gives about the 
same results, 85.4 per cent, positive in 1279 cases. But for latent 
syphilis, the positives averaged 78.1 per cent., compared to only 
52.1 per cent, of Wassermann positives. The cobra venom and butyric 
acid tests agreed in 85.4 per cent, of 13 cases. Controls were negative. 

The Wassermann Reaction Post Mortem.— H. Schmidt {heniscli. 
vied. Woch., 1912, xxxviii, 802) has examined the sera of 233 cadavers 
for the Wassermaim reaction. In many instances determinations had 
also been made during the life of the patient, in some cases as long as 
six months before death. Incomplete hemolysis was designated as a 
positive reaction. Of 34 luetics Avhose sera were examined both before 
and after death, corresponding results were found in 31. In older 
cadavers Schmidt finds that the serum may be examined in the active 
state. In this case a negative reaction is of considerable value, but if 
the reaction is positive, a control with inactix'^ated serum must be 
made. In 94 per cent, of cases, lues in any form may be determined 
by examination of the serum obtained at autopsy. However, it must 
be remembered^ that in tumor cachexias, severe tuberculosis, and 
sepsis, the reaetion may at times be positive, though the hemolysis is 
usually incomplete. Schmidt believes that the reaction possesses a 
relatively high value at autopsy. 
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Decreased Eesistance of the Erythrocytes after Consumption of 
Alcoholic Drinks. — ^F. v. Fillinger {Dciitscli. vied. Wocli., 1912, 
xxx^'iii, 999) has repeated and confirmed v. Lieberinann’s observa- 
tions upon the lowering of the resistance of the erythrocytes after 
drinldng alcohol. His observations were made on man and animals. 
The technique he employed is the same as that described by v. Lieber- 
mann. Only a few observations are reported, but they appear to show 
that alcoholic drinks produce a marked, rapidly developing decrease of 
the eiythrocytes to hypotonic saltsolution in persons whose bodilyresist- 
ance is already somewhat below par. The phenomenon is of short dura- 
tion. Measurement of the resistance of the red cells to 0.5 per cent, salt 
solution is thus not only a means of determining the resistance of the 
individual, Fillinger contends, but it is also a convenient method of 
determining directly injury to the organsim bj'- alcohol and of fol- 
lowing the e.xtent of the injurious effect. It is desirable that similar 
observations be made on chronic alcoholics. 


The Diagnosis of Internal Injuries Affecting the Pancreas. — J. 
Wohlgemuth and Y. Noguchi {Berlin, klin. Woch., 1912, xlix, 1069) 
call attention to the difficulty of diagnosticating injuries to the pancreas 
as a result of severe trauma of the abdominal wall. At present, there 
are only two methods of procedure — exploratory laparotomy and 
observation of the patient for a variable time. It is, therefore, desirable 
to have some means of ascertaining pancreatic injuries within a few 
hours after the traumatism has occurred. Wohlgemuth has shown 
that lacerations of the dog’s pancreas give rise to a rapid and marked 
increase in the quantity of diastase in both blood and urine. The 
method he emplo 3 ’'ed required twenty-four hours for its completion, 
which is a great disadvantage in the study of human cases, and he 
has, therefore, so modified it that the result may be obtained in one- 
half hour. The method is as folloAvs: 4 to 5 c.c. of blood are defibrin- 
ated and centrifugalized at once to obtain the serum. A series of ten 
test tubes, numbered, is then prepared and filled with serum. Tube 
No. 1 contains 1 c.c. of serum. No. 2 contains 0.5 c.c., and so on, to 
tube No. 10, which contains 0.002 c.c. of serum. The quantity of 
serum added is thus one-half the quantity placed in the preceding 
tube of the series. To each of the test tubes now add 2 c.c. of 0.1 
per cent, starch solution (Kahlbaum’s soluble starch) and place all 
the tubes in a water bath at 38° to 40° C. for thirty minutes. Remove 
the tubes, cool them quicldy, and then add fiftieth normal iodine 
solution a drop at a time. The tube in which the first bluish tint 
appears, is noted. It is then evident that the next preceding tube in 
the series, which showed no blue color, contained sufficient diastase 
to convert all of the starch into dextrin. Knowing the quantity of 
serum in this tube, which has converted 2 c.c. of starch solution to 
dextrin, the amount of starch solution, which _1 c.c. of serum would 
convert, is calculated. The result is expressed thus, dij-|° = 32, for 
example. Using this method with normal human sera (150 cases) 
Wohlgemuth and Noguchi foimd the normal value to be S to 16; the 
highest normal value found was 32. Thus, if a lesion of the pancreas 
is suspected in a patient who has received a severe^ blow on the abdo- 
men, a value of 64 greatly strengthens the supposition. The diagnosis 
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is practically certain if tlie quantity of diastase rises. The examina- 
tions must be begun soon after the injury. ^ Beyond seventy-two, or, 
at the most, ninety-six hours, the diastase Avill probably have returned 
to normal. The increase is attributed to escape of pancreatic juice 
into the peritoneal cavity, with subsequent absorption into the blood. 
Since the increase of blood diastase leads to increase of the urinary 
diastase, the urine should also be examined for confirmatory evidence. 
Normally, in the urine of man d|4° = 16 to 32; it never exceeds 64. 
In 2 human cases Noguchi has used this method with success. The 
work will be reported by liim in detail in the Archiv f. klin. Chinirgie. 

Fatty Stools in Basedow’s Disease. — A. Bittorf {Bmisch. med. 
Woch., 1912, xxxviii, 1034) reports a case of severe exophthalmc 
goitre, in which fatty stools were observed. Palta reported 6 similar 
cases in 1910 and assumed that the condition was due to a disturbance 
of the internal secretion of the pancreas, though in his cases the external 
secretion was apparently not examined. In the present case, Bittorf 
has show that there was an insufficiency of the external secretion. 
There was almost a total absence of trypsin and an excess of unaltered 
muscle fibers in the feces. After the administration of pancreon, the 
fat content of the dried feces sank from 50 per cent, to about 17 per 
cent., the fat loss in percentage of fat intake from 60 to 75 per cent, 
to 14 to 15 per cent. Alimentary glj’-cosuria could not be tested in 
this case, but Bittorf has frequently observed it in Basedow’s disease, 
and believes that there is no relation between fat and carbohydrate 
derangements in this disease. 


The Treatment of Rat-bite Disease with Salvarsan. — S. Hata 
{Munch, med. Woch., 1912, fix, 354) has collected the data of 8 cases 
of rat-bite disease, occurring in various parts of Japan, all of which 
were treated with salvarsan. The salvarsan was administered at 
different stages of the disease and also in the febrile and afebrile periods. 
In all instances the injection of salvarsan produces a striking result. 
Except in 3 cases, a single intravenous injection sufficed to prevent 
further manifestations of the disease. There was observed, however, 
a rise of temperature in the night following the injection or several 
days later, but none of the other characteristic symptoms of the parox- 
ysm was present. Hata interprets this elevation of temperature as a 
reaction from the drug. With defervescence there was a marked and 
rapid improvement of the general condition of the patient, the inflam- 
matory processes disappeared, and the exanthem cleared up. Gradually 
the tumefaction of the lymphatic glands went dow, and within a few 
weeks the patients were well. In 1 case, however, a cure was not 
obtained, though there was great improvement. In 2 cases recur- 
rences were met with, but the dose of the drug employed was too 
small. Hata is unwilling to say that salvarsan is a specific in rat-bite 
disease, but the results are better than those obtained ivith other 
forms of treatment. 


The Differentiation of Human and Bovine Tubercle Bacilli by 
Cutaneous Infection of Guinea-pigs.— E. Tomarkin and S. Peschic 
{Deutsch. med. Woch., 1912, xxxviii, 1032), at the suggestion of Prof. 
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Kolle, have undertaken to determine Avliether human and bovine 
strains of tubercle bacilli may be differentiated by their varying viru- 
lence to guinea-pigs. Tlie procedure they have employed consists in 
shaving the skin of the abdomen and then rubbing a measured quantity 
of the infectious material into the sldn for two to three minutes, using 
a glass rod. With ordinary care the skin may be shaved so that there 
are no abrasions visible on inspection with a hand lens. The material 
they used for inoculation was obtained from various sources, that is, 
human tuberculous cultures, sputa, urine, and cavity contents, and 
bovine tuberculous cultures and glands. Tomarkin and Peschic 
found that the great majority of animals inoculated with Human 
material remained health 3 ’’ (of 52 guinea-pigs onl^’’ 7 developed tuber- 
culosis), whereas all animals inoculated with bovine material — ^^vhether 
cultures or diseased tissues — developed tuberculosis of the regional 
lymphatic glands and, later, generalized tuberculosis (26 guinea-pigs 
in all). They noted further that in none of the animals did local 
signs develop at the site of inoculation. Whenever infection occurred, 
the regional Ij'^mphatic glands were first enlarged. This striking 
difference in infectivity Tomarkin and Peschic attribute to variation 
in virulence of the two tj'^pes for the guinea-pig. The stud^’^ is being 
continued. 
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The Reinforcement of the Pelvic Suture in a Pyelolithotomy by a 
Pedunculated Flap from the Fibrous Capsule of the Kidney. — ^P ayr 
(Zeniralbl. f. Ghir., 1912, xxxix, 1505) for several years has been restrict- 
ing the operation of nephrolithotomy in favor of pj'^elolithotomy. It 
is becoming established that it is best to adapt the operation to the 
individual case rather than to employ one method for all cases. _ Factors 
which will determine the operation to be done are: The situation, 
size, and number of the stones present; the topography and size of the 
pelvis of the kidney, since in some cases inflammatory^ changes about 
the kidney prevent its being delivered; the presence or absence of an 
infection of the calculous kidney; and whether a unilateral or bilateral 
lithotomy is necessary. The objections to a nephrotomy are, chiefly, 
the anatomical and functional damage done to the organ, and a danger- 
ous hemorrhage which may call for a nephrectomy. The chief objec- 
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tion to a pyelolithotomy is that, occasionally, the wound in the pelvis 
gives rise to a chronic fistula. A second objection is that the exposure 
and removal of the stone embedded in the calyces and parenchyma 
of the kidney are faulty. These difficulties, however, are e.xperienced 
with a nephrotomy. After the latter operation, extensive infarction 
and necrosis may occur with considerable reduction in the functional 
value of the organ. In the greater number of pyelolithotomies, smooth 
healing ocem’s. It is very likely that in the earlier cases an overlooked 
stone in the lower segment of the ureter, was responsible for the per- 
sistency of the fistula. Strictures and kinking of the ureter favor it 
also. When a pyelolithotomy is done for the removal of the stone, in 
approximately aseptic cases, the wound in the pelvis should be closed 
immediately rvith an exact as possible continuous suture. This necessi- 
tates a certain degree of mobility of the kidney, so that it can be 
brought into the wound. It is frequently recommended to suture the 
pelvic wound in two layers, and to cover the wound by suturing over 
it the surrounding fatty and fibrous tissue. But under normal con- 
ditions the material is not suitable for such a procedure, while in the 
presence of inflammation or abscess, it will be much worse. In several 
cases Payi- has employed a flap of the fibrous capsule of the kidney to 
cover over and reinforce the suture of the wound in the pelvis. In 
one case there were one large and several small renal calculi in the 
right kidney. The urine was purulent, and the right ureter was inactive, 
chromocystoscopically. The walnut-sized stone was delivered with 
some difficulty, and a projection on it produced a small perforation 
in the very weak pelvic wall, to one side of the longitudinal incision. 
After the removal of the remaining calculi and cleansing of the cavity, 
the incision was sutured in a double layer (catgut and silk), and the 
sclerotic and irregular fatty tissue was brought over the lateral per- 
foration. A large right-angled flap of the fibrous capsule, of two 
finger’s breadth, with its pedicle at the hilum, was lifted and turned 
over on the pelvis, and beginning of the ureter It was made to apply 
itself around them, and was fixed in position by a number of fine 
cat-gut sutures. Notwithstanding the unfavorable inflammatory con- 
ditions for making the closure water-tight, healing occurred without 
leakage and without reaction. The patient left the hospital in twenty- 
one days. 


The Principles Underlying the Surgical Treatment of Gastro- 
intestinal Stasis, Due to Causes other than Strictural or Ulcerative 
Conditions.— Coffey (Szerg., Gj/ncc., and Ohst., 1912, xv, 365) presents 
an ejffiaustive study of this condition. He says that there is a direct 
relation between gastro-intestinal stasis and abdominal ptosis, which is 
purely physical and mechanical. IHechanical obstructions always 
occur at the point of junction of a fixed and movable part of the intes- 
tinal tube, except when due to inflammatory adhesions. In 20 per 
cent, of human beings the ascending and descending colon have a 
mesentery like that of the quadruped, except at the flexures where 
the colon is usually attached to the front surface of the kidneys. In 
these defective persons the colon, instead of resting on a shelf or 
decline above the psoas muscle, is suspended by a direct drop from the 
kidney. All cases of floating kidney, mobile cecum, and general 



2SS 


PROGRESS OF MEDICAL SCIENCE 


visceroptosis, are found in tins defective one-fifth of the human race. 
Midline ptosis produces stasis only when the normally fixed points 
at the second portion of the duodenum, or at the hepatic or splenic 
flexures, or both, remain fixed. Therefore, midline ptosis producing 
stasis, not only is no part of a general ptosis, but cannot exist with a 
general ptosis. As a rule, it is independent of any other form of local- 
ized ptosis. It is an acquired condition resulting from the combined 
effects of a chronically loaded colon or an overdistended stomach 
plus long-continued or severe exercise, or occupations requiring long 
standing, which stretches the normal supports. General visceroptosis 
is probably impossible in normal individuals having perfect fusion of 
the ascending and descending colon with the parietal peritoneum, 
which explains the fact that the great majority of individuals will not 
develop ptosis, no matter how thin they become nor how flabby their 
abdominal muscles become. The large majority of ptoses may be 
successfully treated, and the patients made comfortable by medical 
and dietary measures. Surgery should never be considered for the 
treatment of ptosis per sc. Given a case of right-sided ptosis with a 
moderately movable right Iddney, painful cecum and appendix, not 
relieved by medical measures, the proper treatment is removal of the 
appendix and fixing the ascending colon through a right rectus incis- 
ion, plus fattening. This will be sufficient to retain the Iddney in 
position. If the right Iddney is exceedingly movable, and the symptoms 
demand surgical relief, the appendix is removed and the colon and 
kidney both fixed through a posterior incision. A coexisting pericolic 
membrane may or may not be removed, according to the judgment 
of the operator at the time. Usually Coffey has not removed it. An 
operation wliich fixes a floating kidney without fixing the colon at the 
same time is not a sound surgical procedure. A mobile cecum, with 
or without the membrane in which the hepatic flexure remains fixed 
is best treated by fixing the cecum and ascending colon to the parietal 
peritoneum. Midline ptosis of long standing not relieved by proper 
medical treatment, is successfully treated surgically by shortening 
the ligaments of the liver and stomach, suturing the omentum to the 
abdominal wall, and expanding the upper abdomen. The results 
following this method of treating midline ptosis with stasis are fully 
as striking and complete as those produced by a gastro-enterostomy 
for mechanical obstruction at the pylorus. Sigmoid ptosis, producing 
severe stasis, can only be treated successfully by short circuiting or 
excising. General visceroptosis, the pathognomonic sign of which is 
a floating left kidney, is not a surgical condition. Such patients rnay 
be materiall}'^ benefited and made very comfortable by wise medical 
treatment combined with Martin’s gymnastic treatment, but they 
can never be made normal individuals. The only hope for successful 
surgical treatment of general ptosis must be in the line of a prophy- 
lactic or orthopedic operation, which may be made possible in the 
future by improved diagnostic technique which will enable the doctor 
to determine the cases of movable colon in the feeble child before the 
ptosis habit has been formed; in which case the defect may be remedied 
by fusing the ascending colon to the parietal peritoneum, just as we 
now repair a congenital hernia or a cleft palate. In all of his early 
work, including the very first case of the surgical treatment of ptosis. 
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Coffey has kept his patients on the back in the Trendelenburg position 
for at least four weeks after operation, using practica,lly the same 
position as has been recently so well described by Franklin H. Martin. 
Coffey concedes that in bringing forward this subject of stasis and ptosis 
there is being opened up one of the most dangerous fields for surgical 
abuses that has ever been opened to the surgical “confidence” man, 
who needs no otlier excuse for performing a surgical operation than the 
consent of the patient. A'^-ray observation, while of inestimable 
value in the study of these cases, is the most dangerous agent yet placed 
at the disposal of the unscrupulous surgeon, because it is so convincing 
to the laity, and at the same time so meaningless when considered 
independently of the history of the case, and not properly interpreted. 

External Anthrax in Man. — ^Heinemann (Deutsch. Zeitscli. f. Chir., 
1912, cxix, 309), after a critical study of the various methods of treat- 
ment, based upon liis own material and statistics of 2000 cases, says 
that conservative and operative" methods of treating anthrax are both 
rational, although, according to theory and practice, the operative is 
the better method. The operation must consist in a radical destruc- 
tion of the carbuncle. The local therapy is to be combined with 
serum, salvarsan, and collargol therapy, when general infection 
threatens or is present. The statements concerning the damage done 
by the operation, are to be ignored. Only an incomplete operation 
can do damage. A complete operation can only do good. 

The Treatment of Fistula in Ano. — Elting {Annals of Sxirgcry, 1912, 
Ivi, 744) for a number of years has been trying to perfect a method of 
operating on this condition which would at the same time insure 
healing of the fistula within a reasonably short time, and leave the 
patient with as nearly a normal rectum as possible. He has made a 
careful study of more than 100 consecutive cases of fistula in ano. 
He finds that probably not more than 10 per cent, of fistula in ano are 
tuberculous, and that a great majority of these are secondary to 
demonstrable lesions elsewhere in the body, usually in the lungs. The 
great majority of fistulae in ano originate from a diseased condition of 
the rectum, existing in the lower one and one-half inches, and that the 
diseased condition is usually a hemorrhoid. The operation which he 
performs is done as follows; He first dilates the rectal sphincters, 
laterally, as this has been shown to produce less disturbance of the 
bladder function than when done anteroposteriorly. With a probe the 
general course of the sinuses is located, and the communication with 
the bowel determined, if one is demonstrable. A circular incision at - 
the junction of the skin and mucous membrane is made, and the, bowel 
dissected away from the external and, if necessary, internal sphincters, 
which are carefully pused upward and away from all possibility of 
injury. The dissection of the bowel is continued upward until well 
above the level of the internal opening, if one exists, or to the attach- 
ment of the levator ani muscle if no internal opening can be demon- 
strated, care being taken to keep as near the mucosa as possible. In 
this way complete separation of the fistulous tracts from all communi- 
cation with the bowel is effected. The external fistulous opening or 
openings are then somewhat enlarged, and with a small curette all 
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tlie demonstrable fistulous tracts are carefully curetted. Counter 
openings in the skin are made in tortuous complicated fistulous tracts 
if necessary. With interrupted silk sutures, the bowel, mobilized and 
cut off above the level of the internal fistulous opening, is approximated 
to the skin at the anal margin, the sutures being placed in such a way 
as to obliterate all dead space. The fistulous openings are lightly 
packed with gauze, and a rectal plug is inserted for a few hours to 
control oozing and insure approximation of tissues, and the operation 
is completed. The fistulous openings are kept open with gauze for a 
few days and then allowed to take care of themselves, no particular 
treatment being required after the first week or ten days. The bowels 
are moved with a mild cathartic at the end of forty-eight hours, tlie 
silk sutures come away of their own accord. Of the 105 consecutive 
operated cases upon which this report is based, in practically all in 
which it has been possible to trace the subsequent history of the 
patients, and in all of them, so far as Elting has been able to determine, 
the fistulas have healed and remained well. 


A Plastic Operation on the Dura Mater by Using the Fascia Lata 
for Grafting Material, — Mauclaire {Archiv. gen. d. Chir. 1912, vi, 1, 
1172) reports a case of a gun shot wound of the right fronto-temporal 
region in which the ball lodged itself near the occipital bone, a little 
to the left. A trephine opening was made and this was enlarged a 
little by forceps. Several attempts to feel the ball by an exploratory 
needle failed. After a second .r-ray was taken a second operation 
was done eight days after the first, when the ball was easily and rapidly 
remoA^ed. But in the tAVo operations the dura mater had been much 
lacerated, and it Avas found impossible to suture its margins together. 
A fragment of the fascia lata, 4 cm. long and 4 cm. AA’ide, AA'as removed 
AAuth a little of the muscle attached, and laid over the breach in the 
dura mater, betAveen it and the bone. Then the button of bone 
remoA^ed by the trephine was reapplied over the Avhole. No drainage 
AA'as employed. Healing was regular and no abnormal prominence 
resulted. 


Concerning the Value and Character of the Cammidge Reaction, 
in Pancreatic Diseases,' — Mayes»la {Miit. a. d. Grenzgeb, d. Med. 
u. Chir., 1912, xxv, 403) says that the diagnosis of pancreatic diseases 
in life is often very difficult and in many cases is almost impossible. 
He concludes that the Cammidge reaction possesses no diagnostic 
importance in pancreatic diseases. The crystals Avhich he obtained 
in his examinations AAm’e not ahA’ays of the same chemico-physical 
character. Consequently the basic substance for the osazon crystals 
cannot be uniformly the same. The melting point and the estimated 
contained crystals shoAV that the normal acids of tlie urine AA'ill cause 
a failure of the Cammidge reaction in most cases. From the treat- 
ment of the urine AAUth the tribasic acetate of lead, according to 
Cammidge’s advice, the glukoron acid cannot be completely removed. 
The Cammidge body is neither phenylhj'-drozin combined Avith lead, 
nor glukosazon, as maintained by Ham and Cleland, and Schunmi and 
Hegler. In the formation of the crystals, pentosane may precipitate, 
as Cammidge said, as well as other little knoAATi carbohj^drates. 
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An Experimental Contribution on the Formation of Venous Capil- 
laries in the Kidney.— Isobe {Mitt. a. d. Grcnzgeh. d. Med. u. GUr., 
1912, XXV, 415), in a previous paper, studied the formation of the 
arterial capillaries in the Iddney after implanting a portion of the 
omentum in a wound made in the kidney, or after surrounding a 
decapsulated kidney with omentum. In the venous experiments, 
which were done chiefly on rabbits, after a variable period following 
the attachment of the omentum to the kidney, the renal vein of that 
kidney was divided between double ligatures close to its entrance into 
the inferior cava, and finallj'^ the opposite kidney was extirpated. 
After the death of the animal the vessels were studied chiefly from 
the effects of venous stasis. The normal collateral venous capillaries 
are too scanty, at least in rabbits, to permit a compensation for the 
stasis in the kidnej'^ produced by ligature of the renal vein and a re- 
establishment of the circulation. Not one of the animals survived 
extirpation of one kidney until ligation of the vein of the other kidney 
and attachment of omentum to it after decapsulatation. When the 
decapsulated kidnej'’ was surrounded by omentum, the venous capil- 
laries became more distinct than in the normal, so that the intense 
stasis of the cortical substance is quickly compensated for and the 
renal elements return to their normal condition in a short time, even 
when the medullary substance is mostly’- degenerated. In favorable 
cases, in which the collateral I'essels are very well developed, complete 
restitution may follow, so that the animal tolerates well the extirpation 
of the opposite kidney. After implantation of the omentum into the 
nephrotomized kidney, the collateral venous anastomoses between 
the omentum and kidney are produced incomijarably more quicldy 
and abundantly than after decapsulation and surrounding the kidney 
with omentum. Thus not only the cortical substance but the medullary, 
fifteen days after the ligature of the renal vein, show their normal 
characteristics and the animal, notwithstanding the short time between 
the first and second operations or betAveen the second and third opera- 
tions, tolerates easily the extirpation of the other kidney. This cannot 
be said of the animal in which the kidney has been decapsulated and 
surrounded by omentum. In Isobe’s opinion, the decapsulation and 
the surrounding of the kidney with omentum, still more the implanta- 
tion of the omentum into the neplrrotomized kidney, is a more effective 
operation for ascites 1,han the Talma-Drummond operation, because 
the venous collateral anastomosis in the latter, between the omentum 
and the peritoneum poor in vessels, Avill not produce as good results 
as that between the omentum and the kidney which is very rich in 
vessels. A short time before a colleague employed the method and 
obtained a very considerable diuretic effect. 


The Treatment of Gastroptosis by a Wedge-shaped Resection of the 
Pars Media of the Stomach.— Schlesinger {Mitt. a. d. Grenzgeb. d. 
Med. tt. Chir., 1912, xxv, 527) says that operation for gastroptosis today 
is frequently not undertaken because the condition is looked upon 
only as a part of a general enteroptosis and because the correction 
of it alone can accomplish little. Further, the usually employed arti- 
ficial elevation of the stomaeh does not remove the conditions accom- 
panying ptosis, especially not the dilatation and atony, and finally 
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the actual good results from the loiown operative methods are minimal 
and of short duration. He objects to the Rovsing operation particularly 
because of the adhesions between the stomach and anterior abdominal 
wall, which cause pain and interference of function. His objection 
to the Beyea operation, which elevates the stomach by shortening 
of the gastro-hepatic omentum, because of the failure of the thin, 
friable lesser omentum to hold the sutures, and the tendency of the 
shortened omentum to stretch again under the weight of the stomach. 
He excised a portion of the pars media with tlie purpose of bringing 
the stomach back to its normal size and shape. He says that among 
the gastroptoses are a small number of advanced cases, which resist 
all internal therapy. When careful clinical observations show that 
the essential symptoms are actually gastric and are not due to the 
general astlienia, and when the disturbances are very severe and are 
. not relieved after years of continuous internal therapy, then operative 
treatment is indicated. The operation proposed bj'- Sclilesinger is 
particularly indicated, because it gives rise to no adhesions. The 
wedge-shaped resection of the pars media of the stomach, which is 
most affected by the atony and is therefore functionally the weakest, 
accomplishes the purpose best, and removes about a tliird of the 
stomach. By the removal of this almost inactive portion, the emptying 
of the stomach will be much improved and the pressure on the trans- 
verse colon, which is the chief cause of the obstinate constipation, 
will be removed. The stomach itself will be restored to almost its 
normal working condition, and simultaneously the other abdominal 
organs wliich suffer from the unusual displacement of the stomach or 
from the traction on it, will be brought into more favorable relations. 
By observing the proper indications complete removal of tlie gastric 
disturbances is possible without causing other disadvantages. 
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The Treatment of Leukemia and Pseudoleukemia with X-rays. — 
Stengel and Pancoast {Jour. Amer. Med. Assoc., 1912, lix, 1166) 
have observed the effect of cc-ray treatment on over 40 cases of leu- 
kemia. The first 2 of these were treated throughout by the older 
method of directing the applications mainly or entirely to the enlarged 
spleen, before the adoption of the present technique. The results 
were the usual imsatisfactory and disappointing ones. In the other 
cases the present technique, that of directing the radiation primarily 
to the bones, has been employed throughout, with a few exceptions. 
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They have no doubt as to the superiority of the results derived by 
the method now employed. In a few instances it has been possible 
to compare the results of both in connection with the same cases in 
wliich splenic radiation was instituted with either little or no benefit, 
or the patient made worse; but folloiving the change to bone radia- 
tion, a decided improvement soon became manifest. They^ do not 
believe that leukemia can be permanently cured by radiation, but 
they do believe that the .T-ray will do more toward prolonging life 
during a period of comparative comfort than any other therapeutic 
agent yet employed. They emphasize certain features of the general 
technique tliat has been previously described in detail. (1) The 
application should be made systematically to the bones of the entire 
body, with the exception of the head, the body being mapped into 
definite areas for this purpose. (2) Exactness in dosage is always 
most important. It should be so regulated as to produce the necessary 
effect without inducing toxemia, if possible. (3) The frequency of 
the applications is equally as important. They should be made daily 
when possible, and prolonged periods of rest should not be permitted. 
(4) Direct exposure of the spleen and other secondary enlargements 
should be carefully avoided during the earlier part of the treatment; 
tliis applies especially to the very large spleens of the myelogenous 
form of the disease. (5) Applications should not be discontinued or 
lessened in frequency until normal conditions prevail, or as near 
normal as possible. (6) The leukocyte count and especially the differ- 
ential count are tlie most important guides for continuing or stopping 
the treatment. (7) Arsenic is frequently a valuable adjunct to radia- 
tion, and should be used when there is a decided anemia or when the 
leukocyte count remains stationary for sometime at a comparatively 
high figure. (S) All precaution should be taken to avoid an a;-ray 
dermatitis. (9) Radiation is contraindicated in practically all cases of 
acute leukemia, as it will only hasten death. In acute exacerbations 
of cluonic cases the dosage should be much reduced, and the appli- 
cations should be limited to the extremities until there are some definite 
signs of improvement. With reference to pseudoleukemia, Stengel 
and Pancoast state that in a small percentage of cases in which the 
enlargements are localized, apparent cures result from the s-ray 
treatment. The majority of cases improve under radiation, and they 
believe that constant treatment often will keep these patients alive 
and comparatively well for years. Another small group of cases do 
not respond at all to the treatment, and some of these may even be 
rendered so toxic as to necessitate its discontinuance. 


Vegetable Days in Treatment of Diabetes, Gout, and Obesity. — 
— Disque {Tjierapie d. Gegenwart, 1912, liii, 477) advocates a restric- 
tion of the diet to vegetables once or twice a week in patients whose 
diets cannot be constantly controlled. These vegetable days are 
useful not only in diabetes and obesity, but also in gout. When 
ordered for gout, purin-free vegetables and fruit must be specified; 
spinach, peas, and beans are rich in purins. The restriction of the diet 
to vegetables amounts practically to starvation, but the patients do not 
suffer from hunger on a liberal vegetable diet. Two such vegetable 
days a week will reduce the number of calories considerably, with a 
minimum amount of discomfort to the patient. 
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A Case of Obstinate Hemorrhagic Diathesis Cured by Injections 
of Defibrinated Blood.— Rubin {Mihich. vied. Woch., 1912, lix, 2171) 
reports the case of a woman, aged Sfty years, with marked hemor- 
rhages and extravasations of blood from both skin and mucous mem- 
branes. The patient’s general condition was growing rapidly worse 
when Rubin injected 40 c.c. of defibrinated blood. The hemorrhages 
stopped the same day, and since then there has been no further mani- 
festation of the trouble. She was given two subsequent injections of 
40 c.c. of defibrinated blood to ensure against a relapse. This patient 
had previously been treated by the usual measures applied in hemor- 
rhage such as calcium chloride, gelatin by mouth, and by subcutaneous 
injections, local styptics, etc., without the least influence on the 
bleeding. The rapidity with which the extravasations of blood dis- 
appeared was very striking. Marked metrorrhagia for a period of five 
months was a prominent symptom in this case, and the author suggests 
that this method maj^ be valuable in the treatment of gynecological 
affections accompanied by hemorrhage. 

Favorable Action of Salvarsan in Tabes Dorsalis. — ^Leredde 
{Miinch. med. Woch., 1912, lix, 2040 and 2112) believes that salvarsan 
exerts a most favorable action upon the course of tabes. He believes 
that there is no doubt tliat it prevents the progression of the disease 
and, furthermore, that it can cause the retrogression of certain lesions 
in the spinal roots or in the cord itself. Leredde has observed for two 
and one-half years a series of patients with tabes that were treated 
with salvarsan. A few patients were completely cured by the remedy, 
and in the majority of the cases the most marked symptoms have 
almost entirely disappeared or have become greatly improved. 
Leredde advises giving salvarsan in doses of 0.01 gram or neosalvarsan 
in doses of 0.015 gram per kilo of body weight. The treatment must 
be persisted in until the patient presents absolutely no symptomatic 
evidence of an active syphilis and until the positive Wassermann 
reaction entirely disappears. 

The Excretion of Formaldehyde by the Eadneys of Patients Taking 
Hexamethylenamin. — L’EsrERAUCE and Cabot {Boston Med. and 
Surg. Jour., 1912, cvxvii, 577) have applied Burnam’s test for formal- 
dehyde to the urine of over 250 patients taking hexamethylenamin, 
and their results are largelj"- confirmatory of Burnam’s findings. They 
believe that formaldehyde, to be of value as a urinary antiseptic, must 
be present in a concentration of 1 to 5000 or 6000. The results of 
250 urines were that 130, or 52 per cent., showed the presence of for- 
maldehyde. The reaction of the urine was of no importance. Some 
alkaline urines gave marked reactions for formaldehyde. Alkalies 
taken wdth or in combination wdth hexamethylenamin have no effect 
either in retarding or in hastening the excretion of formaldehyde. 
The .duration of excretion of formaldehyde after a single dose of heim- 
methylenamin is from foilr to six hours, and therefore the remedy 
should be repeated at these intervals to secure the constant presrace 
of formaldehyde in the urine. An increase of dosage^ does not affect 
the excretion of formaldehyde in negative urines. Patients not excret- 
ing formaldehyde do not have untow^ard symptoms, either bladder or 



THERAPEUTICS 


295 


renal, regardless of the amount of hexamethylenamin taken.^ The 
chief conclusion to be drawn from the observations as related is that 
the urine of all patients taking hexamethjdenamin should be tested 
for formaldehyde, and if not present, the drug should be discontinued 
as useless. 


Experimental Pneumococcic Meningitis and its Specific Treatment. 
—Lamar {Jour. Expcr. Med., 1912, xvi, 581) found that virulent 
pneumococci injected into the cranial or spinal cavities of monkeys 
produce constantly a meningitis closely resembling pneumococcus 
meningitis in man, except that the experimental disease pursues a 
more rapid course to the invariable death of the untreated animal. 
An homologous immune pneumococcus serum injected into the spinal 
canal exerts a restraining influence upon the disease to the extent 
that when employed early it prevented, exceptionally, the occurrence 
of infection, and thus saved the life of the animal and when given later 
it at first retarded the disease, but subsequently exerted no beneficial 
action, and was powerless to save life. A mixture of sodium oleate, 
immunal serum, and boric acid exerted I’egularly a more powerful 
action than immunal serum alone, and not only prevented the occur- 
rence of infection, but also, when administered repeatedly, arrested 
the progress of an actually established infection, and led, often, to 
the enduring and perfect recovery of the inoculated animal. It is 
proposed to employ a similar mixture in the direct treatment of pneu- 
mococcic meningitis, and possibly of still other accessible local pneu- 
mococcic infections in man, because an anti-pneumococcus serum is 
at best active only against the homologous organisms or organisms the 
types of which have been employed in its preparation. Under the 
best experimental conditions the extent of its efficiency is confined 
within a brief space of time; therefore, the outlook for its successful 
employment alone in spontaneous disease is not encouraging. 


An Experimental Investigation of the Value of Hexamethylenamin 
and Allied Compounds. — Burnam (Arch. Int. Med., 1912, x, 324) 
believes that the efficacy of hexamethylenamin and allied compounds 
as a urinary antiseptic is probably dependent upon their decompo- 
sition and the liberation of free fornfaldehyde in the urine. He describes 
a simple test for formaldehyde that may be applied to various body 
fluids. The test is delicate, down to 1 to 150,000 or less, and the 
amount of formaldehyde may be roughly estimated qualitatively. 
Former tests have not differentiated between hexamethylenamin and 
free formaldehyde. Experiments related by Burnam "showed that 
hexamethylenamin solutions had no bactericidal effects, but that 
solutions of formaldehyde up to 1 to 20,000 had distinct bactericidal 
properties. A solution of 1 to 5000 formaldehyde destroyed the 
typhoid bacillus and the streptococcus within twenty-four hours. 
The clinical results obtained have conformed in every way with the 
assumption that it is the free formaldehyde which is the effective 
agent, and that it must be present in fairly strong solution. In not a 
single case has there been observed the slightest improvement from 
giving hexamethylenamin when the urine showed hexamethylenamin, 
but not free formaldehyde. Burnam found that in some patients it 
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was possible to secure concentrations of from 1 to 5000 of formal- 
delij'de, and was stronger in the urine after the administration of 
hexamethylenamiii. An important finding was that on the customary 
doses, of from 5 to 10 grains, given three times a day, not more than 
2 patients out of 10 showed anj* decomposition of tlie drug into 
formaldehyde. He states further that, while not more than 10 per 
cent, of those examined showed the formaldehyde present after the 
smaller doses, at least 60 per cent, showed it when the dosage was 
made from 20 to 30 grains, repeated every four to sLx hours. In a 
few instances in which the formaldehj'de was not present after dosage 
of 30 grains, the quantity was raised to as high as 100 grains at a 
single dose without causing a decomposition of the hexamethylenamin. 
The only toxic effect due to hexamethylenamin is occasioned by the 
liberation of free formaldehyde in the urine, and when this does not 
occur, it is safe to push the dose until it does appear. The proper 
treatment is to give a dose just large enough to be under that neces- 
sary to cause bladder irritation. Burnam says that examinations of 
the bile, sputum, saliva, and cerebi'ospinal fluid shows that even after 
rather large doses of hexamethylenamin, there appears in them but 
traces of the drug, certainly in percentages less than 1 to 150,000. 
Whether this trace is of hexamethylenamin, as seems most likely, or 
of formaldehyde, it is impossible to state, because the only test which' 
would show it is Hehner’s, which does not differentiate these two sub- 
stances. So far as any therapeutic value is concerned, it does not 
make any difference because, as already shown, solutions of formal- 
dehj'de of the weakness indicated, do not possess any antiseptic value. 
Burnam believes, therefore, that the use of hexamethjdenamin for 
the curing or bettering of, or as a prophylactic against infections of 
the bile passages, respiratorj' passages, and cerebrospinal system is 
illusorj’’, and cannot possiblj”^ jdeld results. He has no explanation to 
offer for the reported clinical and bacteriological improvements, for, 
with the exception of the urine, he has not tested this side of the ques- 
tion. In the urine the clinical and bacteriological findings indicate that 
only those patients who show free formaldehj'de have been improved 
by the drug. The phenylhydrazin-nitroprusside test is .simple, and 
when applied gives the phj'sician an easy method of determining the 
dose of hexamethylenamin which he should use, and also shows those 
cases in which no results from this drug can be expected. The test is 
of value in determining the efficiencj’’ of compounds whose value rests 
on the liberation of free formaldehyde, and it is to be hoped that an 
endeavor will be successful in securing a substance which, when taken 
bj"^ the mouth, will be excreted tlirough the kidnej’^s and vdll liberate 
formaldehj’’de in the urine in every case. Although it has its limita- 
tions, Burnam’s experiences show that hexamethjdenamin, ^yhen 
properly given, in more than half the cases of urinary infection is of 
immense value, and at the present time superior to anj’’ other drug in 
common use. 

The Treatment of Epilepsy by a Diet Low in Salt. Ulrich 
(31uncli. med. Wocli., 1912, lix, 1947, 2007) reports in detail the results 
of treating 15 cases of epilepsy* bj* a diet low in salt in combination 
with the bromide treatment. He has observed these patients con- 
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tiniiously for a period of five years, and the improvement has been 
constantly maintained. He noticed immediate improvement upon 
the withdrawal of sodium chloride from the diet. In 6 cases the 
attacks ceased completely; in the other 9 there was marked improve- 
ment. The convulsions not only disappeared, but the mental con- 
ditions of the patients improved, and in no case was any marked 
mental deterioration observed which is so common in epileptics treated 
with bromides. The antagonism of chloride to bromide has been 
established by many experiments, and Ulrich’s clinical observations 
indicate that bromide treatment of epilepsy is much more satisfactory 
when the salt content of the diet is reduced. Ulrich gives the details 
of a method to facilitate the use of a salt-poor diet and to make the 
diet less monotonous for the patient. 
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Appendicitis in Children. — Alex. Mitchell (British Jour. Child. 
Bis., 1912, ix, 355) contributes a study of 40 consecutive cases of 
appendicitis in children, in which the condition was acute, and the 
disease had extended beyond the peritoneal covering of the appendix 
resulting in gangrene, peritonitis or pus-formation. Most writers 
now agree on the need of early surgical treatment in young subjects, 
in which class the disease is especially treacherous and fatal. In 
the present series the youngest case was aged fourteen months, and 
the oldest fourteen years. The average duration of illness was five 
days. Nausea and vomiting were not prominent in all cases, but 
abdopiinal tenderness and rigidity were present at some stage of every 
ease. In about 6 per cent, of the cases a definite history of a previous 
attack was obtained, but a larger proportion gave the history of 
previous, continued “stomach-ache.” In 9 cases a large, walled-off 
abscess was found. Three of these cases died, and 5 of the remaining 
6 had secondary operations for removal of the appendix. In 5 cases 
the abscess was localized, but the peritoneum had to be opened to 
reach the abscess. One of these cases died. In the remaining 26 cases 
no definite adhesions walled off the appendicular area. In 18 of these 
cases there was a diffuse peritonitis and a gangrenous appendix in all 
but one. Six of these cases died. The remaining group include 8 
cases which showed a gangrenous appendix, but little or no peritonitis. 
All these recovered. In this series of 40 cases the mortality was 25 
per cent. On the other hand, in all the cases operated on over the 
same period of two years in the acute stage, before the infection had 
visibly extended beyond the peritoneum of the appendix, no life was 
lost. Appendicitis in children is a dangerous and deceptive condition, 
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as the stage of the disease is dfficult to determine. Children are 
poor subjects for acute septic infection of the peritoneum, the appendix 
is often in a high position, and adhesions are not readily formed. The 
safest course in children is not to be too confident of one's power to 
estimate tire exact condition of the appendix, but to make a definite 
diagnosis of the disease at the earliest stage of its course, so that 
prompt surgical treatment may avert a fatal conclusion. 


Saline Solutions in Epidemic Diarrhea. — J. Ross Mackenzie 
{British Jour. Child. Dis., 1912, ix, 343) investigated the efficacy of 
injections of normal saline solution and sea water plasma in epidemic 
diarrhea. In 85 per cent, of the cases tlie routine treatment was 
efficacious. This treatment consisted, briefly, of gastric lavage, 
starvation for twenty-four hours, elimination by castor oil, bowel 
irrigation with normal saline solution, and castor oil, 4 minims every 
four hours as an astringent. In the 15 per cent, of cases resisting 
this treatment, the morbid conditions were: persistent vomiting and 
diarrhea, profound toxemia and collapse, and anuria. The daily 
urinary output is an index to the severity of the toxemia. Anuria is 
the key to the moribund condition in epidemic diarrhea, and is caused 
by lowering of the general blood pressure, and that of the kidneys in 
particular. Mackenzie is convinced that the subcutaneous injection 
of sea-water plasma, normal saline solution, or sterile water shows 
an immediate response, not from any particular or isolated constituent 
of the fluid, but from an increased blood pressure. This promotes an 
increased secretion of urine, and the passage of a large quantity of 
accumulated toxins. Normal saline solution and especially hyper- 
tonic saline solution acts more permanently, but not more rapidly 
than sterile water. This greater permanency is probably due to the 
saline constituents. The comparative value of normal saline solution 
and sea-water plasma in this condition cannot be estimated fully. 
Of Mackenzie’s cases resisting ordinary treatment, 12 per cent, 
responded to injections of sterile water or saline solutions. The 
immediate effects of both these fluids were increased blood pressure 
and disappearance of diarrhea, collapse and anuria. Normal saline 
solution is as efficacious, if not as permanent in effect as salt-water 
plasma, and has the advantage of being cheap and easily available 
everywhere. The earliest indications of collapse call for subcutaneous 
injections of saline solution.* 

Are the Inclusion Bodies in Leukocytes Pathognomonic of Scarlet 
Fever. — H. Bongartz {Berlin. Idin. Woch., 1912, xlix, 2124) reports 
his observations in a study of SO cases, relative to the inclusion bodies 
in the leukocytes first reported by Dolile as occurring in scarlet fever, 
and corroborated by Kretchmer of Strassburg and by Nicoll and 
Williams of New York. The inclusion bodies are small corpuscular 
elements within the protoplasm of the leukocytes and distinguished 
from the nucleus by being less intensely stained. The three forms 
usually seen are in shape similar to a coccus, a bacillus, and a crescent. 
From 1 to 6 bodies are usually found in one leukocyte. The other 
three observers tended to the belief that these bodies were usually 
found only in scarlet fever. Bongartz’s observations aimed to deter- 
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mine -wlietlicr these bodies occurred only in cases of scarlet fever, and 
■whether they ■were pathognomonic of the disease. His examinations 
were always checked over and corroborated by two of his assistants. 
He examined SO children ranging in age from, five days to thirteen 
years. Of this number 59 were ill and 21 were in good health. In 
the 21 healthy children the inclusion bodies were present in 17 cases 
and absent in 4 cases. The bodies were found positive in 11 cases 
of scarlet fever, 6 cases of diphtheria, 4 cases of acute bronchitis, 3 
cases of pertussis, 4 cases of tuberculosis of the bones, 4 cases of gastro- 
intestinal catarrh, 1 case of typhoid and 3 cases of catarrhal pneu- 
monia. In some of tlie preparations, especially those of pertussis 
and tuberculosis the bodies were found in only a few of the leukocytes, 
but this was the only dift'erence noted. Bongartz therefore concludes 
that the inclusion bodies are found in tlie protoplasm of the leukocytes 
in children generallj% That they apparently increase in number 
and are found in almost' all the leukocytes during febrile conditions. 
That it is not possible to consider the inclusion bodies pathognomonic 
for any one disease, certainly not for scarlet fever. 

Some Considerations on Infant Feeding. — F. G. Crookshank 
{British Jour. Child. Dis., 1912, ix, 31) mentions a large number of 
considerations affecting infant feeding, based on clinical experience. 
The method of inductive logic, the hypotheses based on clinical ex- 
perience is preferable to the deductive plan, and the diversity of opinions 
in pediatrics is unfortunate. The problem of infant feeding depends 
on the mother’s state of nutrition during pregnancy and the amount 
of stimulation of the maternal glands by particular substances in 
the diet during and preceding pregnancy. Defective suckling power 
is often due to a lack of “biological galactogogues.” The milk of a 
cow fed on lush pasturage and sweet hay has more biological value 
than that from a cow fed on artificial fodder such as copra, etc. The 
peasant woman is usually chosen as a Avet nurse in preference to the 
town-bred product, because she is efficient biologically, liaAong lived 
on food Avhich has produced her race. This suggests the importance 
of the biological qualities of the food of coavs and other animals that 
supply human aliment. Practical experience shoAvs that if the child 
be healthy and the coav Avell fed and kempt, far less modification of 
the milk is necessary. Wonderfully successful results have attended 
Dr. Langmead’s plan of giving undiluted, unboiled milk Avith the 
addition of a fcAV grains of sodium citrate. There is probably a definite 
correlation between artificial feeding in infancy and the functionating 
of the lactiferous gland in later life. Slightly diluted, unboiled cow’s 
milk with the addition of some malted food has been of most service 
to Crookshank. Fresh milk can be increased in quantity from time 
to time until the child is taking almost undiluted fresh cow’s milk. 
Malt helps in massing the curd, is slightly laxative, and compensates 
for deficiency in cream. A little Bermuda arroAV-root, Avell boiled, and 
taken nearly cold is an excellent, temporary food in intestinal disorders. 
Veal or mutton broth thickened Avith arroAV-root is a good substitute 
for milk during the hottest weeks of summer. It is better than boiled 
millc, if, in maldng the broth, the sternum and ribs of veal and mutton 
are first split open. A yearling, well forward with its teeth should 
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have food which exercises its jaws and stimulates the ptyalin and 
gastric juice, and should not be fed entirely on extractives such as 
beef tea, etc. The demineralization attendant on tuberculosis points 
to the value of mineral salts in food articles. One of the biological 
values of food, the hormonic, is very important, and mother’s milk 
has an homologous hormonic value. Food, for mother’s should be 
least interfered with in manufacture or cooking. 
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Prolapse of the Placenta. — Hartmann reports from Meyer’s clinic 
in Copenlragen {Monatsschr. f. Geb. und. Gyn., 1912, Bandxxxv, Heft 5) 
the case of a multipara who had suffered from prolonged albuminuria 
following diphtheria in childhood. She was admitted to hospital 
about six months pregnant, with marked nephritis and edema. There 
had been bleeding at varying intervals. Shortly after admission the 
patient discharged clots with fluid blood, and examination showed the 
internal os covered by placenta. An elastic bag was inserted to hasten 
labor and check hemorrhage. Tlie patient gradually became worse, 
the uterus becoming greatly distended, and edema of the genitals 
developing. It was impossible to deliver the bag unemptied through 
the cervix. On emptying and removing it, blood clots were delivered 
and also the placenta. On rupturing the membranes the fetus was 
delivered by version and extraction. The patient died, with great 
restlessness, dyspnea, and a pulse at first strong, then becoming weak. 
Autopsy showed chronic nephritis with characteristic changes in the 
heart and vessels. There was abundant serous fluid in the thoracic 
cavity, the pericardium, and peritoneum. The tissues were anemic. 
On examining the placenta the changes characteristic of nephritis 
were well developed. 


The Influence of Vaginal Douches during Pregnancy upon the 
Normal Genital Tract. — Poland (ZcUschr. f. Geburis. tind Gyndk., 
1912, Band Ixx, Heft 2) has made observations to ascertain the effect 
produced upon pregnant patients by vaginal douches. His observa- 
tions were made upon patients not in labor, some of tliem in a normal 
condition, others suffering from vaginal and cervical catarrh. Various 
antiseptics and disinfectants were employed. He finds that one 
cannot accurately estimate the sterility of tire birth canal by the 
comparative sterility of culture material used as a test. He believes 
that the growth of material upon agar is our most practical method of 
estimating the results obtained by different methods of treatment. 
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He finds that increased growth of bacteria uopn agar is accompanied 
by increased formation of epithelial cells, leukocytes, and increased 
development of bacteria is observed by microscopic examination. 
None of the antiseptics employed produced much effect upon the 
chemical reaction of vaginal secretion or upon the growth of bacteria. 
The staphylococci were especially resistant. The most efficient anti- 
septics were alaun, alcohol, alsol, nitrate of silver, and alum. Less 
efiicient, but still of practical value, were lysoform, and 0.2 per cent, 
iodine; while acetic acid, lysol, and lactic acid, were least efiicient. 
Apparently those antiseptics were most useful which produced a 
shrinldng and practical drying effect upon the bacteria. In this con- 
nection, the paper of Amersbach, from the Bacteriological Laboratory 
at Franlffurt {Zciischr. f. Gchurts. und Gynak., 1912, Band Ixx, Heft 2) 
is of interest. He examined 40 normal pregnant patients to determine 
the presence of bacteria in the genital tract; SI examinations made in 
these cases showed cocci, which could be positively demonstrated by 
staining. Of these, 4S per cent, were successfully grown in culture, 
produced hemolysis, and by their toxins could be identified as pyogenic 
staphylococci. The labor and puerperal periods of these patients 
were normal. 


The Clinical and Bacteriological Study of Abortion. — Bondy 
{Zciischr. /. Gchurts. und Gyndk., 1912, Band Ixx, Heft 2) has made an 
e.xtensive study of cases of abortion to determine the presence of 
bacteria. He finds that in the majority of cases, especially those 
having fever, that the well-recognized pathogenical varieties are 
present. In G2 per cent, of cases having fever streptococci were 
found. In all cases streptococci were present in 37 per cent. More 
than half of those having fever, and at least one-third of all cases of 
abortion, showed the presence of streptococci in the genital tract. 
In many of these patients, in addition, staphylococci, pneumococci, 
gonococci, and colon bacilli, Avere also present, so that in 81 per cent, 
of fever cases, infectious bacteria were found, and in 53 per cent, of 
those without fever. The colon bacilli were present in 37 per cent, of 
abortions, and in 72 per cent, of those having fever. It is diffieult 
to establish the distinction of putrid abortion where only the germs of 
decomposition are present, and septic abortion. Germs are usually 
found in abortion only in the superficial layers of necrotic decidua, 
seldom penetrating to the deeper tissues. It is important in these 
cases to study, if possible, the presence and multiplication of bacteria 
in the blood stream. Ptomaines are now held to be of little importance 
in these cases, and sapremic cases are now thought to be invariably 
accompanied by the entrance of baeteria into the blood stream. His 
investigations give Bondy no reason to believe that we should make 
essential changes in our methods of treatment at present. In all cases 
of abortion germs may be found in the uterus, and those methods should 
be employed to disinfect the uterus Avhich are least harmful. We 
cannot now distinguish betAveen bacteria Avhich are but little harmful 
and those Avhich are actively pathogenic. In many cases the fate of 
the patient is already decided. She is infected, or not infected, before 
she reaches the hands of the obstetrician. There is no reason to 
adopt the use of the sharp curette in attempting to empty the uterus. 
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and ■whenever possible debris should be removed by the finger or a 
blunt instrument. In many cases the blunt curette is far more efficient 
cautiously used than the finger. Each case must be studied upon its 
o'vsm merits, and if remedies are used to promote uterine contraction, 
and care is taken to avoid injuring the lining membrane of the uterus, 
the best results -^rill be obtained. Pituitrin seems to be efficient in 
many of these cases. 


Surgical Treatment of Uterine Hemorrhage Complicating Preg- 
nancy, Labor, and the Puerperal State. — At the Sixth International 
Congress of Obstetrics and Gynecology, Berlin, September 9, 1912, 
CouvELAiRE stated that the majority' of French obstetricians treated 
placenta prasvia by rupturing the membranes, the introduction of a 
bag '^’ithin the cavity of the membranes, or version without extraction. 
The use of the vaginal tampon and rapid delivery through the vagina 
had been abandoned. In Pinard’s clinic, in twenty years, in 53,000 
labors, there had occurred 162 cases of placenta prajvia with 10 deaths, 
a maternal mortality of 6 . 7 per cent. Champetier de Ribes reported 
67 cases with 6 deaths, a maternal mortality of S.9 per cent. Professor 
Bar had 153 cases with 14 deaths, a maternal raoi'tality of 9.2 per 
cent. In the Lyons jNIaternity, 167 cases were reported with 13 deaths, 
a maternal mortality of 7.7S per cent. Ferre reported 35 cases, with 
4 deaths, a maternal mortality of 11.4 per cent. The average mortality 
of all these cases was 8.2 per cent. If those cases are subtracted which 
are brought to the clinic in a practically hopeless condition through 
severe hemorrhage, the maternal mortality sinks to 4 per cent. Septic 
infection is the most frequent cause of death. Next to this, acute 
anemia, and then rupture of the uterus; three-fifths of all cases result 
from infection and shock. In but 1.2 per cent, of the fatal cases was 
hemorrhage alone the cause of death. It is believed that the blood 
loss itself is not sufficiently great in many cases to justify abdominal 
section, and French obstetricians limit themselves to the methods of 
treatment already described. With these methods the mortality 
among the children varies from 44 to 60 per cent. This arises from 
the fact that most of the children are premature, and born with little 
power of resistance. There is little inclination in France to adopt the 
extraperitoneal variety of section, and in cases where section is indi- 
cated the classic method is preferred. Should the necessity for removing 
the uterus arise, partial or total hysterectomy is indicated. In 
hemorrhage from the premature separation of the normally implanted 
placenta the maternal mortality is 20 per cent. This is a great improve- 
ment over the old statistics, which ranged from 50 to 65 per cent. 
These results are still most unsatisfactory, and in cases where the 
bleeding is sudden and profuse, hysterectomy is the only recourse. 
When the abdomen is opened the operator can judge whether he can 
save the uterus, or whether there are injuries or lesions which make 
its removal necessary. In cases of uteroplacental apoplexy where 
the uterine wall is enormously infiltrated with blood, dissecting the 
muscular substance and often distending the broad ligaments, the 
uterus must be removed. When the cervix is hard and resisting, rapid 
delivery by section is indicated, and most French obstetricians prefer 
the abdominal route. Jung, of Gottingen, has successfully practised 
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vaginal section in incomplete abortion complicated by liemorrbage. 
Should bleeding occur during labor the patient must be delivered as 
soon as possible. In the absence of contracted pelvis the vaginal 
route should be selected. Where placenta prsevia is not threatening 
the use of the elastic bag is indicated, and in other cases vaginal Cesar- 
ean section. The use of the bag is difficult under proper precautions 
in private practice. He preferred vaginal Cesarean section to abdom- 
inal, and would carefully close lacerations of the cervix occurring during 
delivery. In rupture of the uterus abdominal section is indicated, as 
the results of the tampon have been unsatisfactory. He had never 
been obliged to extirpate the uterus because of atony, but the possi- 
bility of this complication could not be denied. Where hemorrhage 
developed suddenly and profusely he had obtained good results by 
bimanual compression of the aorta, which he considered much 
superior to Gauss’ instrument or Momburg’s bandage. Davis, of 
Pliiladelphia, described a simple method of controlling uterine hemor- 
rhage in accidental separation after the uterus had been emptied. 
The gloved hand is inserted within the uterus, folded to make a fist, 
and the abdominal aorta compressed through the uterine wall at the 
brim of the pelvis. The presence of the closed hand excites uterine 
contraction, and such pressure may be continued for a short time to 
permit intravenous saline transfusion and the use of hypodermic 
stimulation. It should be followed by tamponing with iodoform 
gauze. He also reported 7 abdominal sections for placenta prsevia, 
three of them performed upon mothers in an e.xliausted condition 
through hemorrhage. All of the mothers recovered, and 3 of ’ the 
children. One patient has since borne a healthy living child in spon- 
taneous labor. He had abandoned the vaginal tampon because it is 
likely to result in infection, especially when applied by the general- 
practitioner in private houses. A fatal case occurring in the hands 
of an assistant in his clinic was reported as an example. In hospital 
practice he believed that abdominal Cesarean section for placenta 
prsevia is the most rapid and certain method of dealing with this 
complication, and also with accidental separation of the normally’- 
implanted placenta and with ruptured uterus. Such cases demand 
hospital care at once. In private houses version without extraction 
is best adapted for the circumstances present. He also calls attention 
to the faet that the ovum attached to the lower uterine segment and 
cervix in placenta prsevia is as truly ectopic as the ovum which develops 
within the Fallopian tube and Graafian folliele. If it is rational to 
treat the latter by surgieal interference, it is equally indicated with 
the former. Zweifel, of Leipzig, believed that in placenta prsevia 
the use of the elastic bag gave better results for the child, but was 
more difficult and more bloody than combined version. Cesarean 
section he would limit to cases of full term living children, the mother 
in an aseptic condition, and the placenta entirely covering the os. 
He had operated twice with excellent results. He had been interested 
to observe how complete and rapid was the cessation of hemorrhage 
when the uterus was opened. He preferred the transperitoneal 
method of operation. He placed little reliance upon the iodoform 
gauze' tampon, but he had seen good results from Momburg’s ban- 
dage. In desperate cases the total removal of the unopened uterus 



304 


PROGRESS OF MEDICAL SCIENCE 


is indicated. He exhibited two specimens showing the entire removal 
of the uterus in placenta prsevia. In the last four years he has operated 
6 times with 3 good results. The elastic bag he considered more 
efficient than the tampon. In 8 cases he had used the gauze saturated 
with a preparation of iron free from acid, with 6 good results. Mayer, 
of Tubingen, calls attention to the danger attending the use of Mom- 
burg’s bandage. In 1 case the patient had hemorrhage from the 
veins in the lower uterine segment. The spermatic vessels in this 
patient must have been compresesd. Experiments on animals show 
that by the use of this bandage the ureter may be compressed and 
also the renal arteries. The kidneys show distinct disturbance in 
function, and this is e.specially apt to happen in cases of nephroptosis. 
In latent pyelitis this would be dangerous. In some cases the action 
of the heart has been greatly embarassed, and in some patients the 
removal of the bandage was followed by threatened cessation of the 
heart’s action. Pankow, of Diisseldorf, would distinguish two varieties 
of placenta prsevia; Primary, where the ovum embeds itself in the 
isthmus of the uterus, and, secondary, where the ovum was attached 
to the uterine body, a portion of it extending up the isthmus. Evi- 
dently the first is the more serious variety. In both, the vessels of 
the isthmus become greatly dilated. As these vessels are not con- 
trolled by contractions of the upper uterine segment, it is evident that 
the occurrence of labor does not close these enlarged vessels. The wall 
of the uterus at this point is often infiltrated with fetal cells which 
favor the occurrence of hemorrhage. The dilatation of the lower 
uterine segment which occurs during labor also encourages hemor- 
rhage, and in some cases favors rupture of the uterus. Prom the 
anatomy of the situation, it follows that that method of treatment 
is best which empties the uterus promptly, removing the placenta 
without distending the cervix and isthmus. Abdominal Cesarean 
section in the classic variety fulfils these indications. The average 
mortality of mothers in placenta prsevia in various clinics ranges 
from 5 to 10 per cent.; the children from 50 to SO per cent. It seems 
irrational to operate to save the lives of children in contracted pelvis, 
and to neglect the cliildren in placenta prsevia. An early diagnosis of 
placenta prsevia can usually be made, and if these cases are sent at 
once to hospital they should be in a clean condition for operation. 
In the Freiburg clinic, in 79 cases of placenta prsevia, 38 were delivered 
by Cesarean section, ■wdth a maternal mortality of 2.5 per cent., and 
a fetal mortality among viable children of 2.9 per cent. 
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Transvaginal Resection of Rectal Carcinoma. — Chaliek and Perrin 
(Rev. de Gyn., 1912, xix, 101) think that the vaginal route, where it 
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can be employed, olFers all the advantages of the other methods of 
approach to the carcinomatous rectum, and possesses some of its own 
in addition. It can be carried out in an equally aseptic manner, permits 
of as wide a resection as the other methods, and preserves the sphincteric 
function. Its particular advantage is that it permits of more thor- 
oughly exploring the extent of the cancer than any other method of 
attack from below, the extensive opening in the vagina and perineum 
offering a large field of operation, without producing as much shock 
as the methods involving a resection of a portion of the pelvic skeleton. 
While fissures and stenoses may follow this, as any other type of 
operation, they are certainly no more frequent in occurrence, and are 
equally amenable to treatment. The operation finds its indication 
particularly in cases of limited, non-adherent tumors, whose lower 
limit is at least 4 or 5 cm. above the anus, and whose upper limit does 
not extend above the upper end of the rectum (third sacral vertebra), 
although in a few instances even sigmoid tumors have been success- 
fully resected through the vagina. The chief local contraindications 
are vaginal malformations, inflammatory genital affections, and 
marked decrease in the transverse diameter of the pelvic outlet 
(rachitic pelves). Chalier and Perrin’s technique, which differs in 
‘some points from that described by previous writers, is very briefly, 
as follows: The peritoneal cavity is opened by the usual transverse 
colpotomy incision, posterior to the cervix. The extent, operability, 
etc., of the tumor is explored through this opening; then a vertical 
incision is carried downward from the centre of the transverse one, 
curving gradually to the left, and being continued over the perineum 
to the side of the anus as a Schuchardt paravaginal incision. The 
rectum and sigmoid are now carefully freed from their lateral and 
posterior attachments, this process being carried to a point at least 
2 or 3 cm. above the upper limits of the tumor, and to a similar dis- 
tance below the lower limits. The peritoneal cavity is now carefully 
closed by suturing the peritoneum lining the anterior wall of the 
pouch of Douglas to the serosa of the anterior wall of the pulled-down 
sigmoid as far as possible above tlie point at which resection is to be 
done. The tumor-bearing portion of the gut is now resected, beginning 
preferably above between two ligatures, and working downward. The 
portion of rectum remaining below the point of resection, attached 
to the sphincter, is now denuded of its mucosa, and the upper segment 
drawn down through it by means of forceps introduced through the 
anus, the mucosa of this invaginated upper segment being then sutured 
to the peri-anal skin surface. The operation is completed by closing 
the perineovaginal incision, introducing a small drain into the lower 
angle, and into each ischiorectal fossa. The bowels are kept locked 
for eight to ten days. The chief postoperative complications to be 
feared are fistulse and stenoses; the former are to be treated by suitable 
plastic operations, the latter by dilatation with Hegar’s bougies. 
Chalier. and Perrin report 2 cases operated upon by this method; the’ 
first died seventeen months after operation with generalized metastases 
(it seems probable that a liver meta.stasis may have been present 
at the time of operation). The second case had been done only seven 
weeks before the publication of the report; at that time she appeared 
cured, and has perfect sphincter control. 
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Diffuse Gonorrheal Peritonitis. — ^Notwithstanding the general 
acceptance of the fact that an ascending gonorrheal infection can 
produce a circumscribed pelviperitonitis, opinions still differ widely 
as to the ability of the gonococcus, without mixed infection, to produce 
a generalized purulent peritonitis. While many authors accept this 
possibility as demonstrated, others — among them such prominent 
gynecologists as Bumm and Fromme — deny it absolutely, holding 
that in every such case reported the condition was due to a flooding 
of the abdominal cavity with pus from an old gonorrheal pyosalpinx, 
and that the gonococcus can produce a generalized, purulent peritonitis 
only when in symbiosis with other organisms. Albrecht {Mimcli. 
mcd. Woch., 1912, lix, 226S) considers that this question is now in 
the stage of discussion through which have passed similar ones with 
regard to the possibility of pure gonorrheal infections of the endo- 
cardium, pericardium, joint cavities, etc., all of which have been 
definitely settled in the positive. Albrecht has observed 4 cases of 
diffuse, purulent peritonitis, which he believes were due solelj'^ to 
gonorrheal infection. One of these was a girl, aged eighteen years, 
who was sent to the hospital with the diagnosis of general peritonitis 
due to a ruptured appendix. At operation the peritoneal cavity was 
found full of creamy pus, Avhich showed in smears large numbers of' 
gonococci, and no other organisms. The appendix was normal; 
both tubes were swollen, and exuded pus from their abdominal ends. 
The entire serosa was acutely inflamed, and covered with small patches 
of fibrin. Gi’owth was olitained after inoculation from the pus only 
on Pfeiffer’s blood-agar, this proving to be a pure culture of gonococci. 
In the other 3 cases smears shoAved likewise gonococci alone, but 
cultures were not successful. One of these cases was a male, who had 
contracted acute gonorrhea two weeks previously; the others were 
young women. In all these patients the clinical symptoms were iden- 
tical; the onset was sudden and stormy, suggesting peritonitis following • 
a ruptured appendix, which was the clinical diagnosis in each instance. 
In all the symptoms disappeared immediately after removing the pus 
from the abdomen, and the patients made an uneventful recoA’’er\'', the 
gonorrheal type of peritonitis showing a remarkably benign course, 
in contradistinction to those of other origin. Albrecht considers that 
these cases, and especially the first one, prove conclusively that a 
diffuse, purulent peritonitis can arise from pure gonorrheal infection 
without the presence of anj’’ other organisms; bethinks that immediate 
operation is indicated in all instances, as it is impossible definitely to 
diagnosticate gonorrheal from other much more common types of 
peritonitis. 

Internal Secretion of the Ovary. — A recent contribution to this 
much discussed subject has been made by Schickele (Bioehem. 
Zcitsclir., 1912, xxxviii, 169), who has continued his experiments Avith 
extracts of A'arious organs obtained by subjecting them to great pressure. 
His first report on these experiments was made about two years ago 
{Munch, vied. Woch., 1911, Iviii, 123), and has already been reviewed 
in this department. His original experiments demonstrated that these 
“pressure-extracts” all exhibit a certain inhibitory action on the 
coagulation of blood, but the extracts of the uterus and ovaries exert 



GYNECOLOGY 


307 


a very much move powerful effect than those from any other organ. 
He also showed that these extracts, when injected into the circulation 
of an animal, have a distinct depressor action on the blood pressure. 
In his later work he has been able to show that not only do differences 
in this coagulation-inhibiting action exist between different organs, 
but that in cases showing clinically no symptoms of excessive uterine 
bleeding, this hihibitory power is more pronounced in the ovarian 
than in the uterine extracts; the organs from individuals who had 
suffered from severe menorrhagia, on the other hand, show a greater 
activity on the part of the uterus than of the ovaries. He has noted 
further that extracts from the uterine mucosa are always more active 
than those from the muscle tissue, and that the action of fibroid tumor 
tissue is less intense than that of the uterus itself. The inhibitory 
substance, which he believes to be an antithrombin, is firmly com- 
bined with the cell-tissue, probably existing as an endocellular material 
of some sort. Although this substance gets into the menstrual blood 
in large quantities, it is not found in the circulating blood even of 
patients whose organs show unusually marked activity. An interesting 
fact that Schickele has brought out is that tlie uterus and ovaries 
of women past the menopause do not show any greater activity than 
any other organ of the body. Since the same substance, having this 
anti-thrombotic action, is found in the ovaries, uterus, and menstrual 
blood, Schickele considers it rational to assume that the ovaries are 
the source of its formation; that it is secreted b^^ them into the cir- 
culating blood, but in such small quantities as to be undemonstrable, 
and is then stored up by the uterus, to be excreted by it at periodic 
intervals in the menstrual blood. The substance, which when injected 
into the circulation, causes dilatation of the vessels, with consequent 
fall in blood pressure, is also found in the menstrual blood, as well 
as in the uterus, tubes, and ovaries, but this likewise disappears after 
the menopause. He considers it probable that this also originates 
in the ovaries, whence it is carried to the uterus, but has not been able 
actually to demonstrate this. The occasional occurrence of vicarious 
menstruation would seem to indicate, however, that it may at times 
get into the general circulation in larger quantities than normal. 


Menstruation in Healthy Individuals. — In order to determine, if 
possible, whether the occurrence of menstruation exerts any actual, 
objectively demonstrable effect upon the normal female organism, 
as has so often been asserted, Schmotkin {Arch. f. Gyn., 1912, xcvii, 
495) has carried out a rather interesting series of investigations. For 
tliree consecutive months she has kept careful records of the blood- 
pressure (systolic and diastolic), pulse, temperature, and muscular power 
of eight healthy young women aged from eighteen to twenty-five years, 
taking readings every other day, except during the menstrual period, 
when daily examinations were made. Her subjects for these tests 
were all maids employed about the clinic; their regular work had to 
be carried on therefore just as actively throughout menstruation as 
in the interval. As a result of‘ these investigations, the individual 
findings of which are all tabulated in detail in the original article, 
Schmotkin says that she was unable to demonstrate any considerable 
variations in any of the factors considered in any of the subjects. 
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Tte premenstrual rise and menstrual fall in tlie curve representing 
these activities, which has been described by so many investigators 
was completely lacking; no periodicity in the bodily functions could 
be observed, so that menstruation, in these cases at least, must be 
considered as a completely normal process, exerting no appreciable 
influence on the organism as a whole. 


Treatment of Sterility. — Norris {S^lrg., Gyn., and OhsL, 1912, xv, 
706) reports exceedingly satisfactory results in the treatment of cer- 
tain cases of sterility in women by the use of his modification of the 
Wylie drain. This, a form of stem pessary, having a well-marked 
groove on each surface, and a T-shaped lower end, the arms of the 
T resting against the outer surface of the cervix when the drain is in 
place, and being held there by silk ligatures placed through a small 
hole, provided for that purpose at the end of each arm, and talcing 
in a bite of the cervical tissue. The stem, which has a bulbar enlarge- 
ment on the inner end, should be of such length as to reach to within 
1.5 cm. of the top of the uterine cavity. TJie technique employed 
by Norris in the use of this pessary is merely to give tlie cervix a 
thorough dilatation, taking at least fifteen minutes for this, and then 
to introduce the drain, after exploring the interior of the uterus for the 
possible presence of a polyp or small myoma. The instrument may 
stay in place for six weeks, during which time no douches should be 
taken by the patient. The presence of the drain is no contraindication 
to tlie resumption of sexual relations, however; indeed, in three of 
Norris’ cases, conception apparently occurred while it was in place. 
Norris emphasizes that this form of treatment should be used only 
in those cases where sterility is present with no other pathological 
condition than a small cervical canal. Where the slightest suspicion 
of any inflammatory condition exists, it is absolutely contraindicated. 
By its use, Norris reports a cure in 13 out of 35 cases whose histories 
subsequent to the operation could be traced, giving a ratio of 37 per 
cent., but since a number of the patients in whom pregnancy has not 
as yet ensued have been operated on within the last year, it is reason- 
able to suppose that this percentage may be somewhat increased. 


Occurrence of Sarcomatous Degeneration on Uterine Myomas. — 
An unusually high percentage of myomas showing beginning sar- 
comatous change is reported by Warnekros {Arch, f, Gyn., 1912, 
xcvii, 292) from Bumm’s clinic in Berlin. He has subjected their last 
78 cases of myoma to very thorough microscopic examination, as a 
result of which he has found areas which he considers carcinomatous 
in no less than 7, corresponding to almost 10 per cent. He admits 
that this is much higher than the average reported by most observers, 
which at the present time appears to be about 4 or 5 per cent., and also 
that this series of cases is too small upon which to assume that such 
a high precentage of malignancy represents the true state of affaire, 
but he also insists upon the fact that this percentage is steadily in- 
creasing as it is becoming the routine practice of many clinics to sub- 
ject all myomatous tumors to a much more thorough routine examina- 
tion than formerly. These areas may be extremely small, and since 
they do not occur in any definite portion of the myoma, it is not 
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unreasonable to assume that they be frequently overlooked when only 
one or two small pieces are taken from a large tumor for microscopic 
examination. An extremely practical side to the determination of 
the true proportion of mjmmas wliich undergo malignant change is 
furnished, he thinlvs, by the increasing tendency, at least on the part 
of many of the German clinics, to subject these patients to a;-ray 
treatment rather than to operation; if it can be shown that malig- 
nancy occurs in the *long run in these tumors with anything like the 
frequency that he has apparently demonstrated, general adoption of 
rc-ray therapy in place of extirpation must of necessity be associated 
vdth a very great element of denger for a considerable proportion 
of the patients. 
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I 

■ Chloroma. — A. M. Burgess {Jour. Med. Research, November, 1912, 
xxvii. No. 2) reports 2 cases of chloroma, and reviews the subject. It 
will be remembered that the striking characteristic of this so-called 
disease, which is relatively a rare one, is the greenish color of the 
tumor. Burgess has found some SO cases reported. Nothing new is at 
hand regarding the coloring matter, which is by some supposed to be 
a lipochrome. The author finds that the, tumors called by thi.-^ 
name do not constitute a pathological entity, but are a manifestation 
of one of the types of acute myelogenous leukemia; no connection 
with lymphatic leukemia has yet been demonstrated. Myelogenous 
leukemia is thus to be considered as the metastasis in the blood of a 
neoplastic growth in the bone marrow, and in cases where the cells are 
little differentiated, their power of growth is so great as to permit 
definite localized masses to occur; these growths, if possessed of the 
characteristic green color, are designated by the term chloroma. 

Smallpox. — ^Fischer-Defoy {Schmidt’s Jahrh., October, 1912, Band 
cccxvi. Heft 1) has collected current literature upon smallpox, vaccina- 
tion, and kindred subjects, with the usual results; as always, it is morti- 
fying to see the position occupied by English-speaking nations in the 
morbidity statistics, and to be compelled to accept the patronizing, if 
good-natured smile, that circumstances allow the continental nations 
to bestow. In Germany, during the fourteen years previous to 1910, 
there were 3348 cases of smallpox, of whom 27 per cent, were foreign. 
England’s yearly death-rate, according to House of Commons statis- 
tics is 600 to 800, and the United States (possibly including Canada), 
in 1910 showed 30,000 cases. In Prussia in 1908, the death-rate com- 
prised 7 per cent, of the vaccinated and 47 per cent, of the unvaccin- 
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ated. For one year, Bavaria shows 8 cases of smallpox, Saxonj', 19. 
Great Britain docs better for her colonies than for herself, for while 
in India during the seventeen years preceding 1886, 45,000 died of 
smallpox, in the seventeen succeeding years, 9126 died. On the 
European continent, Eussia still shows the greatest proportion of 
cases, if Great Britain be excepted, and the result of vaccination in 
the Philippines has shown most satisfactory results. 


Comparative Toxicity of Methyl and Ethyl Alcohol. — The occurrence 
of large numbers of fatal cases of metlryl aclohol poisoning gives interest 
to the experiments of Nicloux and Pdacet {Jour, dc Phys. et dc 
Path, gen., September, 1912, vol. xiv, No. 5), with regard to its toxicity 
in comparison witli ethyl alcohol. In a single large dose given intrav- 
enouslj' methyl alcohol is the less toxic, but at death there is a greater 
proportion found in the blood and the tissues; of the tissues the brain 
is the most arid in fixing either form of alcohol. If the alcohol be 
ingested and repeated doses, methyl alcohol is the more toxic, because 
it is capable of less complete combustion, and is eliminated more slowly; 
a quarter of the methyl alcohol ingested is found to be in the excre- 
tions and the excretory organs. In spite of these facts, Nicloux and 
Placet considers that it is necessary to invoke the impurities of methyl 
alcohol to explain the numerous fatal cases unless it can be proved 
that man has a particular susceptibility to the action of tlie drug. 


Bone Lesions in Skeletons of Ancient Peoples. — Ruffer and 
Rietti (Journal of Pathology and Bacteriology, April, 1912), publish 
the results of their examinations of ancient skeletons. The former 
had previously studied the histology of Egyptian mummies, and is 
deeply interested in the unusual field that is thus opened for investi- 
gation. Most of Ruffer and Rietti’s good specimens will be placed in 
the Medical School Museum at Cairo, but a considerable number of 
bones will remain for distribution to recognized pathological institutes 
which may apply for the same. The earliest skeletons date from 
3000 B.C., and show spondylitis deformans as well as other osteo- 
arthritic lesions in the hands, sacro-iliac articulations, hip-joints, and 
other parts. It is remarkable how numerous were the lesions of this 
type found in these skeletons; nor w'cre the results very different when 
skeletons from the Roman period, 200 a.d., were examined, for here 
of 8 skeletons, no less than 4 showed marked lesions of arthritis 
deformans. Ruffer and Rietti find themselves unable to offer even a 
guess as to the etiology of these osteo-arthritic lesions. Should we ever 
discover more about the bacterial diseases of Ancient Egypt we shall 
perhaps be able to indicate the cause of this widespread disease. 
Ruffer and Rietti found a certain number of cases in the young, but 
point out that it was essentially a disease of old age, because, in 
hieroglyphic writing, the sjunbol of old age was a man deformed by 
chronic arthritis. Attention was paid to an attempt to determine 
the extent to which disease of the teeth prevailed in ancient times, 
and Ruffer and Rietti, after examination of a large number of skeletons, 
arc of the opinion that there seems to have been much the sanm dis- 
tribution of dental disease then as there is noAV. Although the Egj'p- 
tians Avere learned in dentistry, there is evidence that they frequentlj" 
failed to pull out teeth which prcA'ented the exit of abscesses, for 
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Ruffer and Rietti have seen the results of abscesses which had rup- 
tured through bone but for which no teeth had been removed, although 
such removal was most obviously indicated. No evidence is forth- 
coming from the present writers that the Egyptians Icnew anything 
about filling teeth, and tliey further state that they have only once 
seen ancient artificial teeth, which were found in a Roman tomb in 
Egypt. The contrivance consists of teeth bound together by gold 
wire, and was evidently for show purposes as it could not possibly 
have been used for mastication. The use of the tooth brush or some 
such instrument was evidently widespread, and the teeth in most 
cases showed evidence of careful attention, deposits of tartar being 
extremely infrequent. 

The Pineal Body. — A review of the literature dealing recently with 
the pineal body is given in part in the Medical Chronicle for December, 
1912, by L. J. Kidd. Some of the conclusions already made are as 
follows; there is a general belief that the pineal body is functional 
in all vertebrates and little e^ddence to show that it is a rudimentary, 
degenerated, or disappearing organ. Although there is no evidence 
that is sufficiently clear, it seems to be a fair assumption that it fur- 
nishes an internal secretion which probably in young birds and mam- 
mals at least, has an inhibitory action on the development of the testes 
and body growth, and on the appearance of secondary sexual char- 
acters. The relationship of the pineal glands to the ovaries is suggested 
but not yet proved; the relationship with the pituitary and the cortex 
of the adrenal is probable, but is yet uncertain. Involution of the 
pineal body occurs normally at puberty, but it is likely that the organ 
has other functions than these prepuberal effects. The histology 
of the organ with its neuroglial and connective tissue elements suggests 
definite specific function apart from that already stated. 


Studies upon Pneumococcus. — From the Hospital of the Rockefeller 
Institute {Jour. Exp. Med., November 1, 1912), comes an interest- 
ing series of studies upon pneumococcus to which brief reference may 
be made. Cole has studied the toxic substances produced by the 
pneumococcus, with the result that he finds that filtered blood serum 
of strongly infected animals is itself not necessarily toxic. Extracts 
from the organisms kept in salt solution for varying periods of time 
do not prove to be uniformly toxic, nor has Cole been able to discover 
the exact circumstances under which they prove so. Deaths from 
injection of such solutions suggested the results seen in acute anaphy- 
laxis. The peritoneal washings of infected guinea-pigs injected into 
the circulation proved fatal in a considerable percentage of all cases, 
the symptoms again being those of acute anaphylaxis, which form of 
death becomes all but an absolute certainty when pneumococci are 
dissolved in solutions of bile salts and injected intravenously, a result 
which is probably due to the setting free of substances from the bac- 
terial bodies in the rapid solution which the pneumococci undergo 
in bile at body temperature. Dochez has examined the protective 
substances to be found in the serum of patients recovering from pneu- 
monia. _ He finds that the appearance of protective bodies in the blood 
may coincide fairly well with the time of crisis and the disappearance 
of symptoms. While they are not measurably in the blood before 
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crisis, they may be proved in considerable quantity subsequent to tliat 
phenomenon, and yet in some cases it is impossible to demonstrate 
them at any period of the disease. WJien the scrum has been tested 
against its homologous strain of pneumococcus most cases show that 
it contains protective bodies, but if the test be made against stock 
cultures no such quality is observed. Dochez has further studied 
the occurrence of pneumococcus in the circulating blood and found it 
in approximately half of the 37 cases studied. The course of infection 
when the pneumococcus was found in the blood was more severe than 
in those in which it could not be cultivated. Seventy-seven per cent, 
of patients with positive blood cultures died, and 79 per cent, of patients 
with negative blood cultures recovered. In fatal cases where the pneu- 
mococcus was found in the blood, its numbers rose shortly before 
death to enormous figures; on the other hand when blood infection 
was not demonstrable, fatal cases were characterized by a ^^ery rapid 
spread of consolidation in the lungs, and Dochez considers that the 
symptoms of collapse which may develop on the fifth or sixth day of 
lobar pneumonia, often mark the invasion of the blood by the organism; 
or if not this, then a marked extension of the consolidation of tlie 
lung. The pneumococci were usually virulent to animals, although 
in some cases with recovery they seemed to possess but a relatively 
low virulence. Dochez tested a univalent serum against 19 strains 
of typical pneumococcus, and against 4 strains of allied organisms. 
The serum showed some protection against 12 out of the 19, but none 
against the allied organisms, and the majority of the successful cases 
shoAved a high degree of protection. Dochez has further published 
his experiments in the coagulation time of the blood in lobar pneu- 
monia, and finds that the time is prolonged during the acute stage, 
returning to normal during conA'alescencc. The lengthening of coagula- 
tion time he considers due to an increased formation of antithrombin 
in the liver, which organ he also considers responsible for 'the similar 
increase in quantity of circulating fibi’inogen. Peaboda: has studied 
the carbon dioxide content of the blood in pneumonia, and finds its 
diminution to be all but a constant feature; it tends to be loAvest in 
bad cases and in terminal stages, but no constant relationship exists 
between its amount and the seA'erity of the disease, nor does the dim- 
inution of carbon dioxide bear any apparent relation to temperature; 
the diminution may even persist for a considerable time after the fcA^er 
has disappeared, and appears to be one more eAudence of the metabolic 
changes existing in infections which are by no means confined to the 
febrile period of the disease. The carbon dioxide content of the blood 
ran parallel to the output of ammonia in the urine, but does not appear 
to have any relation to excretion of chlorine. 
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CONCERNING THE SYMPTOMATIC DIFFERENTIATION 
BETWEEN DISORDERS OF THE TWO LOBES 
OF THE PITUITARY BODY: 

WITH NOTES ON A SYNDROME ACCREDITED TO HYPERPLASIA OF 
THE ANTERIOR AND SECRETORY STASIS OR INSUFFICIENCY 
OF THE POSTERIOR LOBE.^ 

By Harvey Cushing, M.D., 

PROFESSOn OF StJRGERV IN THE MEDICAL SCHOOL OP HARVARD UNIVERSITr. 

Introduction. It is to the credit of clinicians that our knowledge 
of the disorders of the various ductless glands has originated, in 
most instances, from studies made at the bedside. Only under 
the spur of these primary clinical observations have the physio- 
logist, the morbid anatomist, and the experimental pathologist 
— not rarely in the person of the physician himself — been led to 
make their important though supplementary investigations. 

Rapid as our advance has been under these combined efforts, 
it is to be noted that vdth but one or two exceptions our acquaint- 
ance with these disorders of an internal secretion is limited to those 
states brought about by a primary diminution, rather than increase, 
of functional activity of one or another of the cellular structures 
in question. 

Thus Addison attributed the syndrome which bears his name tq 
a destructive lesion of the suprarenal capsules; the observations 
of Gull and Kocher served to make clear the clinical manifesta- 
tions of thyroid incompetency; tetany has become recognized as 

^ Read in the Symposium on Internal Secretions at the meeting of the American Medical 
Association, held at Atlantic Cit 3 ', June, 1912. 

VOL. 145, NO. 3. — 1913. 
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an expression of parathyroid insufRciency ; certain forms of diabetes 
are associated with lesions compromising the pancreatic islets; 
and mutilating operations on the generative organs have long 
since familiarized us with the constitutional manifestations due 
to the deprivation of ovarian and testicular products of internal 
secretion, even though there remains much confusion in regard 
to the individual significance of the various cellular elements, 
interstitial and epithelial, the loss of which elicits the resultant 
syndrome. 

In short, the recognized clinical expressions of disordered function 
of one or another of these structures lie on the side of secretory 
insufficiency, with the exception of the Graves-Bascdow syndrome, 
in the case of the thyroid gland, and Marie’s acromegaly, in the 
case of the pituitary body. Indeed, the latter disorder was origin- 
ally ascribed to a lowered secretion, and for years futile attempts 
were made to reproduce the condition by glandular extirpations 
in animals. 

Each member of the ductless gland series is doubtless susceptible, 
within normal physiologic limits, to a wide range both of increased 
and diminished functional activity; and during certain periods of 
physiologic stress, as in adolescence, pregnancy, and the climacteric, 
as well as in many conditions of disease, clinical evidences of these 
changes in activity may be apparent. Particularly in an individual 
in whom there is a tendency, inherited or otherwise, to a chemical 
instability of one or another of the glands, these functional fluctua- 
tions, with which we are becoming more and more familiar, in the 
case particularly of the thyroid gland, may overlap the pathologic 
so far as to give constitutional symptoms which may deserve the 
name of a definite malady. 

With full appreciation of the close physiologic correlation of 
these structures — either through chemical or autonomic nervous 
interactions — and consequently of the polyglandular character of 
the syndrome aroused by a profound disorder of any individual 
member of the series, nevertlieless there can be no doubt but that 
there exists a characteristic and recognizable syndrome for a 'primary 
derangement of each individual gland, lohether on the side of its 
secretory overactivity or of its secretory underactiviiy. Further- 
more, in the progress of many of these disorders, transition condi- 
tions are to be expected, and if the constitutional derangement of 
an earlier state, let us say of overactivity, has led to fixed somatic 
changes, we may anticipate clinical combinations of the opposed 
states, the one due to a perversion or excess of secretion and the 
other to a diminution or loss of secretion. 

Disorders of the thjnoid gland have heretofore furnished the 
only fairly clear example of these counterposed and transitional 
states, but the derangements of hypophysial function are rapidly 
coming to the front, for in the case of this gland also we have learned 



CUSHING: DISORDERS OF THE 'HFO LOBES OF PITUITARY BODY 315 

to distinguish between the clinical evidences of an excess or per- 
version of secretion and those of insufficient secretion. Moreover, 
there are suggestions that we shall soon come to recognize clinically 
the constitutional effects of pathologic hyperplasia of other of 
these structures — adrenals, thymus, and pineal gland, as well as 
interstitial cells of testis and ovary— whose loiown disorders are 
now restricted to the conditions resultant upon states of insufficiency 
alone. 

Hypophysial Disorders. In a recent presentation of some 
observations on a series of patients suffering from variable derange- 
ments of the pituitary body,^ it was fully appreciated that the 
constitutional manifestations which were there attributed either 
to a secretory excess or deficit were roughly ascribed, in the majority 
of cases, to a disordered function of the gland as a whole. Since 
the gland is in reality a dualistic organ, its two lobes possessing 
properties of great functional divergence, it is natural that we 
should begin to look for clinical expressions of derangement of 
one or the other portion. It is this topic which I shall consider 
on this occasion. 

Though many hypotheses have been advanced in regard to the 
primary pathologic lesion which incites the clinical expressions of 
acromegaly and gigantism — ^maladies whose striking phenomenon 
is skeletal overgrowth — ^it has become generally conceded not only 
that the overgrowth is consequent upon a hypophysial derange- 
ment, but that a functional hyperplasia of the gland is the under- 
lying factor. 

The many arguments which have accumulated in favor of this 
view, as opposed to the original assumption of Marie, need not be 
assembled here, but possibly the one which is most conclusive — 
though admittedly a negative argument — is that experimental 
ablation of a large part of the pituitary body in preadolescent 
animals leads to a striking failure of skeletal development. For 
some experiments conducted with my associates, Crowe, Homans, 
and Goetsch in the Hunterian Laboratory, first gave us an insight 
into the nature of the syndrome to which general attention was 
primarily drawn by Frohlich — a syndrome in which a tumor of 
the hypophysis or its vicinity, in the comparatively young, is 
accompanied by lack of full skeletal development, by adiposity, 
and by the failure of full secondary sexual characteristics to appear. 

Our experiments showed that these clinical states, which were 
immediately recognized by all as familiar ones, whether or not 
they were accompanied by actual tumor manifestations, were 
due to a hj'^pophysial insufficiency; for many of the laboratory 
animals, when deprived of a large part of the gland, became obese, 
remained undersized, and failed to acquire their normal sexual 


2 The Pituitary Body and its Disorders, Philadelphia, 1912. 
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adolescence if puppies, or lost some of the attributes of adolescence 
if these had previously been acquired. It becomes obvious there- 
fore that the local tumor in the clinical cases is but an incident, 
the effect of which lias been to interfere with the gland’s activity, 
and that the same syndrome may be expected as the result of a 
primary hypoplasia in the absence of tumor. This is equally true 
of thyroid disorders, for a tumor or enlargement of this gland, 
though not an uncommon accompaniment of cretinism or myx- 
edema, is by no means essential to the process or to its recognition. 

Our earlier experimental studies were directed toward the 
determination of the essentiality of the hypophysis to life,^ a matter 
which after all is of no great moment, provided the importance of 
the structure to the maintenance of physiologic equilibrium is 
conceded; and at the time of our earlier experiments it was a general 
impression that the gland was of no vital importance. The experi- 
ments therefore concerned themselves largely with the effect of 
total or partial ablation of the gland as a whole; and in explaining 
the results we were led to lay too great stress on the function of 
the anterior lobe. 

Subsequent studies conducted on another series of animals, with 
Goetsch and Jacobson, led to the conclusion that, apart from the 
growth factors, the symptoms of deficiency which we had observed 
were with greater probability due to an interference with the secre- 
tion of the posterior lobe — the portion of the gland which had long 
been shomi by physiologists to contain active substances. It was 
found that the constitutional evidences of glandular insufficiency 
could be produced by the mere obstruction of the hypophysial 
stalk; and thus we have come to hold the view, which we believe, 
in spite of some controversion, to be supported by experimental as 
well as clinical evidence, that the secretion of the posterior lobe 
finds its way into the cerebrospinal fluid. 

On this conception, therefore, stripping the subject of all details, 
the strictly epithelial portion of the gland, or pars anterior, is a 
typical ductless gland, which discharges its secretion into the large 
sinusoidal blood channels which traverse it. It is chiefly related 
to factors of skeletal development, and may be considered to 
elaborate a hormone capable of stimulating growth. On the other 
hand, the neuro-epithehal pars posterior is, in a sense, a gland of 
external secretion, its active principle or principles reaching the 
blood stream by way of the cerebrospinal fluid. 

The posterior lobe, moreover, is closely related to metabolic 
processes, and particularly to the assimilation of the carbohydrates. 
A deficiency of its secretion, whether produced by experimental 


’ Concerning this point the interpretations of Paulesco and of Crowe, Cushing, and Homans 
(Bull, Johns Hopkins Hosp., 1910. xxi, 127) have been controverted by Handelsmann and 
Horsley (British Med. Jour., 1911, ii, 1150) and by Aschner (Arch. f. d. ges. Physiol., 1912, 
cxlvi), using a different operative approach. 
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ablation of the gland or by obstruction of the infundibular stalk, 
or by a pathologic lesion— tumor or otherwise— which produces a 
corresponding secretory loss or stasis, leads to a noticeable increase 
in the tolerance for sugars, with associated tendency to adiposity, 
a subnormal temperature, somnolence, dry skin, polydipsia, and 
polyuria, loss of hair, characteristic psychic, often epileptiforrn, 
disturbances, and so on — a sort of “pituitary m}':s:edema, as it 
were. An excess of posterior lobe secretion, on the other hand, 
whether the result of some functional disorder or due to the over- 
administration of extracts, causes tissue waste with loss of flesh, 
a relative intolerance for carbohydrates, often with spontaneous 
glycosuria, a moist skin, etc. — symptoms, in other words, the 
reverse of those recounted above. 

hloreover, in each case symptoms referable to a secondary 
derangement of other ductless glands occur, more notably on the 
part of the generative organs, with an apparent activation when 
there is hypophysial hyperplasia, and unquestioned anaphrodisia 
— even lack of development or atrophy — when there is hypophysial 
hypoplasia; and it is possible that this pituitary and gonadial 
relationship is more intimately a posterior than an anterior lobe 
effect, though this is a matter of present conjecture. 

Now in our series of carefully observed examples of lij'^pophysial 
derangement, which at the present writing comprises over 60 cases, 
it has seemed that some clinical differentiation between a disordered 
function of the two lobes was possible, not only in some of the 
patients with typical and outspoken manifestations of acromegaly 
— a condition ascribed to glandular hyperplasia — but in others 
as well who presented manifest adiposogenital d3^strophy — a condi- 
tion ascribed to glandular hypoplasia. Moreover, there have been 
a number of clinical types which have conformed neither with the 
typical syndrome of Marie nor with that of Frohlieh — types, as 
we shall see, which suggest a functional hyperplasia of one lobe 
with lowered activity of the other. 

1. The Acromegalic Syndrome. On the assumption that over- 
growth is related to a pathologic hyperplasia of the anterior lobe 
which expresses itself as more or less pronounced gigantism if 
the disorder occurs before ossification of the epiphyses, or as more 
or less pronounced acromegalic changes if epiphysial union has 
already taken place, it has been of interest to find that all but 
3 of the 14 pronounced acromegalics of our series, at the time thej^ 
came under observation, were exhibiting evidences of what we 
regard as a posterior lobe insufficiency. They were acquiring some 
measure of adiposity; thej'’ all possessed a high, often an exceedingly 
high, tolerance for sugars; they showed a tendency toward somnol- 
ence, a subnormal temperature, anaphrodisia, and the rest. On 
the other hand, in the earlier stages of acromegaly, or in periods 
of exacerbation of the disease, there is apt to be a reverse picture, 
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with an active metabolism, of which spontaneous glycosuria is 
a not infrequent expression. 

These observations therefore suggest that a hyperplasia of both 
lobes of the gland occurs during the acute stages of the malady, 
whereas with the further advance of the disease iliere is a tendency 
at least for the posterior lobe, and possibly for the imrs anterior 
as well, to undergo such retrogressive changes as to lear^e the 
structure functionally deficient. 

Radiographic studies of the cranial base of all acromegalics show 
an enlargement of the pituitary fossa, even though the hyper- 
trophic gland, in the majority of in.stances, fails to reach such a 
size as to produce neighborhood pre.ssure symptoms. During the 
progress of the disease, however, the gland is capable of such 
involutional changes that it may no longer fill the enlarged fossa, 
and may, indeed, on chance postmortem examination, be found 
to present no apparent gross or microscopic abnormalities what- 
soever. On this basis are easily explained the occasional reports 
which have been made of acromegalics who have succumbed to 
intercurrent diseases and in whom the hypophysis has shown no 
apparent de\-iation from what is regarded as normal — certainly 
no hypertrophic enlargement. 

2. The Syndrome of Dystrophia AdiposoycnitoHs. In typical 
examples of this syndrome of Frohlich it is natural to assume that 
a pathologic hypoplasia of both parts of the gland has occurred. 
In most of the cases heretofore recorded the lesion has been shown 
to be either an interpeduncular cyst containing squamous epithelial 
elements, or a teratomatous growth arising from an milage related 
to the original pharyngeal poucli which ser\’es to compress the 
gland directly. 

In the typical cases, moreover, the symptoms date from a pre- 
adolescent era, and as a consequence of the anterior lobe implica- 
tion the stature remains small. On the other hand, the adiposity 
and its allied evidences of lowered metabolic activity, which ha\^e 
been recounted abo^'e, indicate a coincident posterior lobe obstruc- 
tion, to w'hich, likewise, the genital dystrophy with imperfect 
acquirement of secondary characteristics of sex may also point.'’ 

We see therefore that these tAvo syndromes in their typical form 
correspond, in the case of acromegaly, AAuth an apparent secretory 
activation of both lobes of the gland, at least during the early 

* It is to be e'lnpliasizcd, of course, that the so-called Bj-ndrome of adiposogenital dvsirophy 
may first appear ia adult life when full stature has been acquired. Moreover, it need not be 
associated with tumor. Traumatic hjirophysial lesiens, for example, may lead to the same 
ssrndrome through actual glandular destruction — a condition comparable to the e.vperimenta! 
reproduction of the syndrome in adult animals by extirpation methods. It is to be noted, further- 
more, in the cases in which tumors are actuallj' present, that adiposity with high sugar toler- 
ance ia not inevitable, for ffiere arc lean as well as fat types of these vidividuals. However, in 
the e,xamples at the former which have come under our care the reproductive powers have not 
been impaired, despite the imperfect Bocondary characteristics of sex shown by absence of pubic 
and axillary hair, etc. The adipose types, on the other hand, have usually been impotent. 
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stages or subsequent exacerbations of the disease; whereas in the 
syndrome of Frdhlicli there is a primary and chronic lowering of 
activity of both anterior and posterior lobes, the result of direct 
compression. 

Now, in the production of one or the other of these syndromes 
it is not impossible that one lobe alone of the gland may be func- 
tionally deranged. Thus it is conceivable that the essential features 
of acromegalic overgrowth may be occasioned by an hyperplasia 
in which the anterior lobe alone participates. On the other hand, 
it is beyond conjecture that lesions limited in their effect to the 
posterior lobe may give clinical sj’^mptoms. This, as we shall see, 
is a particularly common sequel of hydrocephalus, but it may 
occur, as well, as a consequence of the very type of grovdh acknowl- 
edged to be a common cause of the typical syndrome of Frohlich.^ 

In our series of cases of brain tumor, symptoms suggestive of 
hypophysial insufficiency have occurred with such frequency that 
it has become a routine of history-talcing to assemble them apart 
from the strictly neurologic findings, hloreover, in the routine 
examination of fatal cases in which the central nervous system 
has been hardened in situ, it has been observed that more or 
less flattening — "saucer deformation’' — of the pituitary body is 
a common finding, particularly with an internal hydrocephalus 
involving the third ventricle. 

On the presumption that the posterior lobe of the gland dis.- 
charges into the cerebrospinal fluid, hydrocephalus maj'' be expected 
to cause a mechanical retention of the products of secretion of 
this part of the gland; and we have thus come to explain the adi- 
posis, subnormal temperature, and Jiigh sugar tolerance which 
these patients often exhibit. In other words, a distant lesion 
with secondary ventricular hydrops is equivalent, in its effect on 
the posterior lobe, to the actual experimental obstruction of the 
hypophysial stalk or to the direct pressure of a superimposed 
(infundibular) tumor. 

3. The Syndrome of Overgrowth with Adiposity. The anterior 
lobe, under the circumstances recounted above, may remain un- 
affected, as the vascular channels into which it discharges need 
not be seriously compromised. Under certain conditions, how- 
ever, it may seemingly respond, by a hyperplastic reaction, to 
these pressure effects transmitted through the cerebrospinal fluid, 
and thus a definite acceleration of growth may accompany the 

5 We have had one straightforward example of this with postmortem confirmation. A young 
adult with moderate adiposogenital dystrophy and bitemporal henfiianopsia showed no skeletal 
changes whatsoever, and the x-ray disclosed a normal sella turcicd'. The patient died from an 
intercurrent malady, and at autopsy a typical squamous-celled cyst of pharyngeal duct origin 
was found situated on the infundibular stalk well above the sella, which was of normal con- 
figuration and contained an average-sized, undeformed gland. The anterior lobe was normal, 
whereas the posterior lobe showed the characteristic cellular appearance of obstruction. 
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adiposis, increased sugar tolerance, and other sjTOptoms attributed 
to the posterior lobe stasis.® 

A notable example of this was seen in an adult patient with a 
large cerebellar cyst (unsuspected and found at autopsy) in whom 
an acute acromegaly supervened during the progress of the cere- 
bellar lesion, which eventually led to a ventricular hydrops.’ 
Doubtless the adult skeleton is relatively insusceptible to the 
stimulus of the hormone of growth; and so far as I am aware this 
is the onlj'- recorded example of the combination of h^'drocephalus 
secondary to tumor with resultant enlargement of the acral parts 
of the body. In the case of the young, however, it is otherwise, 
and in our brain tumor series manj^ examples of rapid growth 
combined with adiposity — in other words, of presumed hj^per- 
plasia of the anterior lobe with lowered posterior lobe activit3'^ — 
have been observed. 

It is particularly important, however, that we should learn to 
recognize these clinical expressions of hypophysial disorder in 
the absence of brain tumor symptoms or radioscopic enlargement 
of the pituitary fossa, in the same Avay that it is important for us 
to recognize thyroid disorders unaccompanied by gross evidences 
of change in the configuration of the gland. 

Hence the following three recent examples ha^^e been chosen to 
illustrate the symptom complex under discussion. The first would 
pass for the typus Frohlich were it not for the overgrowth and the 
absence of tumor. The physical type is not an unfamiliar one. 

Case I . — Adiposogeiiiial dystrophy, with epilepsy and overgrowth. 

March 4, 1912. Charles H., aged ten years, admitted with 
the complaint of epileps}' and adiposity. 

He is the eldest child; born after a prolonged labor; birth weight, 
fourteen pounds. 

He has had epilepsy since his first year. The attacks are severe 
and frequent, often ten or more a daJ^ Nevertheless, he is of 
average intelligence, and attends school with children of his own 
age, and stands well in his classes. 

Following an attack of typhoid three years ago there was a marked 
change in his dispositional and other characteristics. From being 
tractable he has become an irritable and stubborn child. He has 
grown rapidly in height and has become verj”- obese, though he was 
always large for his age. 

« It should not bo overlooked in this discussion that similar mild grades of skeletal overgrowth 
or incipient gigantism occurring in conjunction with adiposity have been attributed by Marburg 
and Erankl-Hochwart to lesions (tumors) of the pineal gland; but these cases are characterized 
by a remarkable precocity of adolescence, with early acquirement of secondary characteristics 
of aer, whereas tardy and incomplete manifestations of sexual adolescence characterize the 
hypophysial group. Moreover, as I have pointed out in the discussion of a case of supposed 
pinealism of this type, internal hydrocephalus with secondary hjTJOphysial iroplicatyn is inevit- 
able with a pineal tumor of any size, so that a composite pineal and hypophysial glandular 
Bjmdrome may be anticipated. A certain measure of Fmhreife may occur with hj'pophj'sial 
lesions which are presumably primary, as in Cose III of the present report. 

’ Loo. cit., "The Pituitary Body and its Disorders." Case XXXVIII, p. 194. 
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Physical Examination. A light-complexioned, oversized, petu- 
lant, fat boy (Figs. 1 and 2), weighing 70 Idlo., or 155 pounds 
(normal for his age, 30 Idlo., or 66 pounds), and measuring 149 
cm. in height (normal average, 132 cm.). He therefore stands 
17 cm. (5| inches) and weighs 40 kilo. (89 pounds), more than the 
average boy of his age.^ 



Figs. 1 and 2. — Case I. Overgrowth, with adiposity. Patient on left contrasted with boy of 
same age and average height. Weight, 155 pounds (average normal, 66 pounds). 


Neuromuscular, visceral, renal, arterio vascular, and other 
systems negative. Blood and urine negative. 

There are no definite pituitary neighborhood symptoms, though 
in some respects his attacks suggest uncinate fits. There is a slight 
left abducens palsy. A cranial radiogram shows a small sella 


® Boas’ tables. Science, April 12, 1895, 
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perched on a solid (non-cellular) sphenoidal base. The head is 
not large (54 cm.) ; there is no internal hydrocephalus. 

The skeletal configuration and the disposition of the panniculus 
are of feminine type (Figs. 1 and 2). Circumferential measure- 
ments are as follows; over pectorals, 97 cm.; at umbilicus, 104 
cm.; over hips, 99 cm,; thigh, 61 cm.; calf, 3S cm. 

Aside from the overgrowth and adiposity the hypopinjsial symp- 
toms are not very conspicuous. The skin is delicate, smooth, and 
hairless except for the normal groni;h on the scalp. The tempera- 
ture is subnormal, ranging from 96° to 9S°. The assimilation 
limit for levulose is high, 200 grams giving a bare trace of sugar 
in the urine. No polyuria. 

There is no clinical e\'idence of derangement on the part of the 
other glands of internal secretion, except that the genitalia are 
abnormally small. ° 

In physical appearance this boy is the exact counterpart of 
another patient whose case has been reported in greater detaib” 
as one of dystrophia adiposogenitalis. In both instances there 
occurs the same type of sella perched upon a solidified instead 
of the usual cellular sphenoidal base, and we have observed a 
similar condition in a number of other epileptics. In both cases, 
furthermore, the administration of glandular extracts apparently 
served to check the epileptiform seizures, whicli seemingly bear 
some relation to pituitary insufficiency, as has been elsewhere 
emphasized. Glandular therapy, however, has not so effectually 
overcome the tendency to adiposity in this, as it appears to have 
done in the patient more fully reported in my monograph. 

The following two patients are physical counterparts of one 
another in so far as their ductless gland symptoms are concerned. 
One of them, however, is suffering from a primary brain tumor 
to which the hypophysial disorder is secondary; in the other there 
are no unequivocal tumor manifestations. 

Case II . — General pressure phenomena, with secondary hypo- 
phyisal symptoms, overgrowth, adiposity, sexual dystrophy. 

May 24, 1912. Leon S., aged sixteen years, a schoolboy, referred 
with the complaint of headaches and a jiossible diagnosis of pituitary 
disorder. 

He is an only child. Until his present illness he has always been 
vigorous and athletic. About six years ago he received a cranial 
injury, followed by unconsciousness; this has left a scar on his 
forehead. 

Present Illness. He began having frontotemporal headaches 
nine months ago. Coincidently lie acquired a ravenous appetite, 
especially for sweets, and during the following six months his 

» Pituitary feeding was instituted, and there have been no seizures up to the time of this 
writing (an interval cf three months). 

w Loc. cit., “The Pituitary Body and its Disorders/' Case XXXIV, p. 175. 



CUSHING; DISORDEES OF THE TWO LOBES OF PITUITARY BODY 323 

weight increased from 133 to 205 pounds. A rapid_ growth (esti- 
mated at three inches) occurred during the same period. Polyuria 
and polydipsia were also pronounced. ^ 

Six months ago he had a severe illness of three weeks duration, 
with fever, cough, rusty expectoration, great accentuation of his 



I'iG8 3 and 4. Case II. Overgrowth, with adiposity in association with brain tumor. An 
increase of 2 inches in height and 72 pounds in weight in nine months. 

headache, drowsiness, and stupor. There have been several recur- 
rences of a similar nature, always with bursting headache, some 
delirium, and fever. 

These recurring attacks, with polyuria, polydipsia, and poly- 
phagia, and a constant increase, in weight, continued until three 
months ago. Since that time a vigorous treatment vath thyroid 
extract has been instituted, and under it he^has lost 20 pounds. 
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He has become more and more drowsy, stuporous, and indifi'erent. 
His memory has become impaired, his statements are unreliable, 
and orientation for time and place seem uncertain. There have 
been periods of diplopia. He has had hallucinations of sight and 
sound; and hiccoughing, nausea, and vomiting have accompanied 
the more severe recent headaches. 

Physical Examination. An overgrown, abdominous boy, with 
a peculiar gra^dsh, edematous-looking, and almost hairless sldn. 
Temperature and pulse slightly elevated. Blood pressure 110. 
Visceral (cardiovascular, thoracic, and abdominal) examination 
negative. Blood (Wassermann), cerebrospinal fluid, and urine 
negative. 

Symptoms of intracranial tension are pronounced. Aside from 
the headaches and vomiting there is a choked disk of 3 D. on the 
right and 2 D. on the left. The neurologic examination shows, 
further, a weakness of the left abducens, increase in the deep 
reflexes throughout, with ankle clonus and a positive Romberg 
sign. Psychic disturbances are profound, with loss of memory, 
extreme drowsiness, apathy, and some disorientation. The cranial 
rontgenogram shows large diploetic channels and slight separation 
of the sutures characteristic of internal hydrocephalus. 

Analysis of Hyyoyhjsial Symptoms, (a) Neighborhood: The 
sella is of normal outline, possibly slightly enlarged (1,4 cm, by 
0.8 cm.). There are no local pressure disturbances. 

(6) Secretory. The bodj’’ configuration is of a feminine type, 
with broad hips, genu valgum, and tapering ex*tremities. Height 
is 170.6 cm. (5 feet 71 inches). Circumferential measurements: 
thorax, 96 cm.; abdomen, 9S cm.; hips, 106 cm. (Figs. 3 and 4). 

Cutaneous. The skin shows a peculiar, cadaverous pallor, though 
the blood gives 86 per cent, of hemoglobin. Its appearance is not 
unlike that in cases of nephritis with edema. It has a slightly more 
yellowish tinge, however, than in some of the pronounced cases of 
iiypopituitarism that we have seen. It is soft, fine, and delicate. 
There is a slight axillary moisture, but the extremities are exceed- 
ingly dry. 

Hirsuties. With the exception of the scalp and a slight growth 
of hair with feminine distribution on the pubes, the body is hair- 
less. The patient has never shaved. 

Subcutaneous. The fat is abundant, particularly over the 
hips, thighs, and pectorals. It is tender, even on_ slight pressure 
(“adiposis dolorosa”)- There is some pigmentation around the 
neck in the axillae, and between the symphysis and umbilicus is a 
pigmented line similar to that seen in pregnant Avomen. There 
are many linese atrophicae over the hips. 

Polyuria and polydipsia were formerly marked symptoms. Pulse 
and respiration are not subnormal— indeed, there is a slight eleva- 
tion. Blood pressure, 110, Apathy, drowsiness, and stuporous 
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periods are characteristic features. Sugar tolerance is not deter- 
minable, as amounts of levulose over 150 grams cannot be 
retained. 

Other Ductless Glands. Adrenals: Asthenia and pigmentation. 
Thymus: Some increase in retrosternal dulness, extending about 
4 cm. to the left of the sternum and over the first interspace at the 
right; no lymphatic enlargement. Testes: Decidedly smaller 
and softer than normal. 

Diagnosis. Brain tumor, possibly cerebellar, with low grade of 
internal hydrocephalus and secondary functional pituitary dis- 
turbances. 

Operation. June 1, 1912. Right subtemporal decompression. 
Subsequent lowering of choked disk to 1 D., with considerable 
improvement in other respects. Patient discharged June 20. 

The clinical picture in the following case is very similar, so far 
as the growth and adiposity are concerned, though in. this instance 
there are no certain tumor manifestations. 

Case III. — Overgrowth, adiposity, hypertrichosis. 

June 7, 1912. Donald S., aged sixteen years, admitted with the 
complaint of overgrowth, lowered mentality, and adiposity. 

Family history without record of abnormalities, unusual stature 
or corpulence. 

Personal History. A normal, ten-pound, breast-fed baby. Has 
had measles, chickenpox, and mumps. Always- somewhat over- 
large for his age. Otherwise normal in all respects until his ninth 
year. Regarded as a bright and intelligent boy, in advance of 
his age, at school. 

During his eighth year he acquired an abnormal appetite and 
became exceedingly adipose. His abdominal panniculus at this 
time is said to have been enormous. 

At eleven years of age he was a foot taller than his contempo- 
raries, and weighed 168 pounds (normal average,. 72 pounds). 
At twelve years his external characters of sex were those of an 
adult, but he has never shown any sexual instincts; no priapism or 
pollutions. 

He was sent to a strict military academy, where in the course of 
a year an attempt was made to reduce his weight by excessive 
physical exercises. His parents and teachers attributed his condi- 
tion to overeating; and, being much abused and teased by his 
schoolmates as a “stupid fat boy,” he became depressed and 
melancholy. Though kept at school, there has been but little 
mental advance in the past two years; he shows no initiative 
faculties, “ behaving in many respects like a boy of six. ” 

Polyuria and polyphagia,_with an abnormal appetence for sweets, 
extensive drowsiness, constipation, and sensitiveness to cold, have 
been marked features. Occasional attacks of vomiting have been 
attributed to overfeeding. There has been no headache. 
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Physical Examinaiion. Practically negative except for the 
psychic conditions and signs attributed to disorder of internal 
secretion. Temperature markedly subnormal, often 97°. Pulse 
slow, often 60. Blood pressure variable, often below 100. 



Figs. 5 and G. — Case III. Overgrowth, with adiiiosity. Height of patient on left, aged 
sixteen ye.irs, contrasted with that of father. 


Mental 8takis. Memory poor; feeble powers of initiation and 
concentration; inattentive, irritable, morose. Speech hesitating, 
stuttering, and disconnected; responses slow, frequently irrelevant. 



CUSHING: DISORDERS OF THE TWO LOBES OF PITUITARY BODY 327 

He falls asleep at any and everj'^ opportunity. Occasional invol- 
untary'' t'vsitcliings of face and bands. He has a peculiar mania for 
■n'riting inconsequential letters to people. Neurologic examina- 
tion otherwise practically negative. No general pressure symp- 
toms, though the optic disks are slightly congested. Pupils are 
irregular, with sluggish reactions and a coarse horizontal nystag- 
mus, more marked to the left. There is a peculiar ataxia in his 
gait, which may be of cerebellar origin. 

Analysis of Hypophysial Symptoms. No neighborhood disturb- 
ances. The sella is of small size (0.8 by 0.7 cm.), but shows no 
abnormalities; sphenoidal cells unusually large and extend into 
the dorsum sellse. 

Skeletal Configuration. Height, 173.5 cm. (5 feet 8| inches, or 
3| inches above the a^'erage), despite a marked dorsal kyphosis. 
Usually large frontal sinuses, but otherwise no cranial abhormalities; 
circumference, 56.5 cm. Eyes deeply set; dental arches narrow; 
second teeth small but well formed. Limbs long and tapering. 
Extremities large; wears an 8| shoe. Circumference of thorax, 
98 cm.; of hips, 102 cm. There is a suggestion of typus femininus; 
slight genu valgum (Figs. 5 and 6). 

Cutaneous. Skin is soft and dry. Extremities dusky and cya- 
notic. Many purplish linese atrophicce. Definite hypertrichosis. 
Hair abundant in zone around upper sacral level, over extremities, 
pubes, and axillie. Pubic growth since twelve y^ears of age. There 
is some hair on chin and lips; has shaved at intervals for the past 
year. Eyebrows lieavyL 

Adiposity marked, with considerable tenderness on pressure. 
At eleven years patient weighed 168 pounds; present weight, 178 
pounds (Boas gives the average as 110). Special accumulations 
of fat over abdomen, hips, pectoral regions, and inner aspect of 
thighs. 

Metabolic activity low (c/. polyphagia, adiposity^, subnormal 
temperature, etc.). Levulose assimilation limit, 250 grams. 

Other Ductless Glands. Thyroid small; isthmus barely palpable. 
Thymus, pancreas, and adrenals negative. Testes normal; scrotum 
lax. Penis undeveloped (cf. early acquirement of secondary char- 
acters without development of sexual instinct), 

June 10. Discharged, taking pituitary tablets. 

Though these patients exhibit a syndrome of adiposogenital 
dystrophy, it_ is apparent that in some essential features they fail 
to conform Avith the type of Frohlich. 

Doubtless these disturbances of growth and metabolism would 
never have been credited with any possible alliance with a ductless 
gland disorder, and particularly with an hypophysial disorder, 
were it not for the fact that corresponding syndromes occur when 
the gland s activity has obviously'^ been implieated in one way or 
another in association with a gross lesion of the neighborhood. 
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Fortunatelj^, both in maladies associated witli skeletal overgrowth 
or dwarfism and in those accompanied by excessive adiposity with 
genital derangement, pituitary hypertrophies, tumors or cysts, 
have been found often enough to justify us in attributing similar 
clinical pictures to a corresponding secretory change in the absence 
of a local neoplasm. 

In varying grades the type is doubtless a common one, more or 
less familiar to all. One need but recall the fat boy depicted in 
"The Pic.lwick Papers,'' whose emplojunentwith Mr. Wardle con- 
sisted in alternate eating and sleeping. The combination of drowsi- 
ness, inertia, and an excessive appetite is often merely an expression 
of metabolic inactivitj'’ due to ductless gland insufficiencies. 

Conclusion. The view is advanced that skeletal overgrowth, 
possibly combined with certain cutaneous changes and hyper- 
trichosis, is an indication of anterior lobe liyperplasia. On the 
other hand, certain types of adiposity with an increased assimila- 
tion limit for carbohydrates, often with dry skin, subnormal 
temperature and pulse, are characteristic of the metabolic dis- 
turbances from posterior lobe insufficiencies. Hypotrichosis and 
sexual dystrophy are common accompaniments. 

Assuming the combination of these factors, certain not unfamiliar 
clinical syndromes, in which overgrowth is associated with adi- 
posogenital dystrophy, can be explained. They differ from the 
accepted syndrome of Frdhlich not only in the absence of an hypo- 
physial tumor with sellar enlargement, but also in their opposed 
skeletal features. 

These physical states, in brief, are interpreted as the expression 
of an anterior lobe hyperplasia combined cither with posterior 
lobe hypoplasia or with what is in effect the same thing, stasis of 
posterior lobe secretion. 


GASTRIC DISTURBANCES IN TABES DORSALIS. 

By William Fitch Cheney, M.D., 

CLINICAL PROFESSOR OP MEDICINE, LELAND STANFORD JUNIOR DNIVERSITV MEDICAL DEPARTMENT, 

SAN FRANCISCO, CALIFORNIA. 


During the past year the writer has observed five patients who 
presented themselves because of gastric disturbance, in whom 
this ultimately proved to be but one of the manifestations of tabes 
dorsalis. None of these patients had previously been made aware 
of the real nature of their disease, though all had been suffering 
for years. Two had been operated upon for supposed gastric 
ulcer, without the slightest relief of their symptoms; a,nd a third 
was also subjected to surgery, by the advice of the writer, before 
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the fact was discovered that no organic disease of the stomach 
existed and the real situation was disclosed. All these facts seem 
to indicate that the gastric manifestations of tabes are not always 
recognized as promptly as they might be, and that perhaps more 
cases of “stomach trouble” are in fact spinal in origin than is 
generally realized. 

The first case to be reported is a particularly remarkable one 
because of the unusual association of hematemesis Avith the gastric 
crises. 

Case I. — ^T. Y., a Japanese, aged thirty-four years, was first 
seen in September, 1911, complaining of stomach trouble. 

History: For seven years he had had recurring attacks of 
abdominal pain, with vomiting. These came at irregular intervals. 
Between times he felt perfectly well. During 1910 he had two 
severe attacks. In 1911 the last one came about five weeks before 
we saw him first, and he had then been in the hospital for three 
weeks. Previously to that he had been at work and feeling well. 

The pain was always felt in the pit of the stomach; did not 
radiate from there; was very severe; in character was described 
as a “shooting pain;” came on without reference to food taken; 
frequently began in the night, arousing him from sleep; lasted 
for several days without rehef. Vomiting was constant while the 
pain lasted, but did not give relief. Taking food made no differ- 
ence one Avay or the other, but no food was retained or desired. 
With his last attack he had vomited blood, but never before. 

Physical Examination: The patient was a well nourished man, 
apparently well. No abnormality was found in heart, lungs, liver, 
or spleen. The abdomen showed slightly greater fulness and 
rigidity in the left hypochondrium than in the right, but no tender- 
ness over the stomach; no palpable mass; no succussion splash; 
no peristaltic Avave; no evidence of dilatation or of pyloric obstruc- 
tion. The patient pointed ahvays to the lower end of the ensiform 
as the site of his pain. 

Gastric Analysis: One hour after the EAvald test meal four 
ounces of contents were removed, not well triturated, shoAving a 
little blood, much thick, ropy mucus, a few chunks of meat, and 
considerable butter, retained from the previous meal six hours 
before. Total acidity, 48; free HCl, 16; combined HCl, 16; organic 
acids and acid salts, 16. 

Treatment. ^ The patient was advised as to his diet, excluding 
all coarse and irritating foods, but AA^as given no medicine. He 
remained perfectly well for two months following. 

Recurrence: On November 29 he returned to Lane Hospital, 
because the previous afternoon he began suddenly and without 
warning to have violent pain in his stomach, and to vomit blood. 
In spite of withholding all food by mouth, applying an ice-bag 
over the stomach, and giving morphine hypodermically, he con- 
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tinued during November 29 and 30 to have violent pain and to 
vomit repeatedly, the vomitus being a brownish, bloody fluid, 
containing numerous shreds and flecks of brownish or reddish 
material which responded to all tests for blood. After two days 
the vomiting and pain suddenly ceased, and he was able to take 
food. 

Operation. Convinced after witnessing this attack that there 
must be some serious organic disease of the stomach, most prob- 
ably ulcer, we advised exploratory laparotomy. This was done 
by Dr. Stanley Stillman on December 9, but no abnormality of 
any kind was found in stomach, duodenum, gall-bladder, liver, or 
appendi.x, and the abdomen was closed witliout anything done 
but exploration. Except for another violent attack of pain and 
vomiting, with the same character of bloody vomitus as before, 
shortly following the operation, the convalescence was uneventful. 

Further Recurrence; On April 16, 1912, the patient was again 
brought to Lane Hospital from his home in the country. Following 
his operation he remained well and gained in weight. On the 
evening of April 15 he began again to have a violent paroxysm of 
pain and vomiting, vomited all night, and the same bloody material 
as before. Seen at 9 .v.m. on April 16, he was retching ^uoIently, 
and had brought up in repeated small amounts about eight ounces 
of a dark brownish material, with much mucus, plainly bloody. 
He continued to have pain and hematemesis for three days, when 
the attack abruptly ceased. 

Spinal Fluid: On April 19, 5 c.c. of spinal fluid were obtained 
by lumbar puncture. This showed a faint opalescence on boiling; ' 
positive Nonne reaction; negative Noguchi; sixty Lymphocytes in 
1 c.mm., and no polymorphonuclears; a positive Wassermann 
reaction in all dilutions. 

Evidence of Tabes. Further physical examination now elicited 
the following facts: 

Pupils: The right was regular in outline, the left was slightly 
irregular, and both reacted incompletely and sluggishly to light. 

Abdominal reflex was present and lively on botli sides, likewise 
the cremasterie. 

The plantar, achilles, and patellar reflexes were completely 
missing on both sides. 

Sensation was diminished over the legs from the knees down to 
heat and cold and to pain, but not to touch; the patient swayed 
when standing with eyes closed, and had to be supported or he 
would have fallen; he walked clumsily and stumbled, but his gait 
was not definitely ataxic. 

Subsequent History; On April 29 the patient was gii'en 0.6 
gram of salvarsan intravenously, and a prescription containing 
bichloride of mercury and iodide of potassium for regular use by 
mouth. In spite of this treatment he had another attack in jMay 
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and another in June; he then returned to Japan, and we have had 
no further report of his condition. 

A case similar to this forms the subject of one of Charcot’s 
lectures in his Lecons du Mardi} He speaks of hematemesis, 

“ vomissements noirs,” as a rare feature in gastric crises, and saj'^s 
that besides this case of the patient he is presenting he knew of^ 
but one other, previously reported bj'^ Vulpian. But that , was in 
1889. Oppenheim,2 in the latest edition of his text-book on nervous 
diseases, mentions hematemesis as a rare occurrence in gastric 
crises, but refers to observations of it by Vulpian, Charcot, von 
Noorden, Eckert, Rubin, Neuman himself, and Von Jappa^’ reports 
a case of gastric crises associated with hematemesis during one 
recent attack, but not with any other previous, though they had 
recurred at intervals for six years. At autopsy this patient was 
found to have not only characteristic spinal changes, but in the 
stomach the scar of a gastric ulcer, Avith an eroded vessel. Von 
Jappa questions whether in such a case the gastric ulcer is simple 
accidental coincidence or is a mucous membrane defect secondary 
to trophic disturbance from tabes. He agrees that it is possible 
to have pure parenchymatous bleeding in gastric crises, Avithout 
ulcer, and such AA^as the condition in the case of the Japanese just 
reported, for the stomach was examined carefully at the operation 
and no ulcer AA^as found. Ranzier and Roger'* have also recorded 
the history of a case of severe gastric crises, ultimately accom- 
panied by hematemesis, and closely resembling gastric ulcer. 
Probably as more such cases are put on record, and attention is 
called to the possibility, the correct interpretation AAdll more 
frequently be made preAdous to laparotomy. 

Case IL — A Scotchman, aged forty-one years, AA^as first seen 
in the medical AA^ard of Lane Hospital iit October, 1911. He com- 
plained of attacks of pain in the pit of the stomach, AAdth nausea 
and vomiting, recurring for two and a half years past; though he 
had had “stomach trouble” — sour eructations and belching after 
eating — ^for ten or tAA^elve years before that. His severe attacks 
AA^ere frequent, AAn'th only a feAV days intermission, and they lasted 
only for one day or sometimes for three or four. They seemed to 
have no relation to the taking of food. They came on suddenly, 
Avith sharp, cutting pain in the pit of the stomach, nausea, and 
repeated vomiting. He had never vomited any blood nor passed 
any by bowel. Three months before coming to the hospital he had 
had his abdomen opened, but AA’-as told that nothing AA^as found, 
and his attacks persisted afterward as before. 


‘ Charcot, Oeuvres Completes, ii, 331. 

- Funfte Auflage, S. 174. 

’ Ueber Bluterbrechen bei gastrischen Krisen, Inaug. Dissert., Berlin, 1911. 

* Crises gastriques subintrantes avec hematemesis au cours d’un tabes fruste, Montpellier 
M<5d„ 1911, No. 41. 
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^ This patient was found® to have inequality of his pupils, the 
right being markedly larger than the left; neitlier pupil reacted to 
light, and the left only slightly to accommodation, the right not 
at all. The left Achilles tendon reflex was absent, but the right 
was lively; the corneal reflex was absent in both eyes; but all other 
superficial and deep reflexes ivere normal. Hyperesthesia to heat 
and cold, with hypoesthesia to tactile irritation, was found over 
both lower limbs from knees to hips, and continuing over the trunk 
posteriorly as high as the angles of the scapulie, but extending 
anteriorly only as far forward as the nipple line on each side, 
leaving the abdominal wall above Poupart’s ligaments apparently 
normal in its sensibility. 

There was a positive Wassermann reaction in the blood and in 
the spinal fluid, and the latter showed 20 cells per cubic millimeter, 
all lymphoc^'tes. The stomach showed hypersecretion not only 
after the Ewald meal but also in the fasting state, in the early 
morning. 

This patient twice received salvarsan intravenously, with the 
result that his gastric crises occurred much farther apart afterward, 
and were briefer in duration, but they did not entirely cease. 

Case III. — A Japanese, aged twenty-eight years, entered the 
medical ward at Lane Hospital in January, 1912, complaining of 
stomach trouble. During the year and a half previous he had had 
four or five similar attacks. The present attack began four weeks 
before. The characteristic feature of this case was vomiting; at 
the outset he vomited for four or five days every fifteen minutes 
without stopping, then for two days he did not vomit at all; since 
then he had vomited several days at a time quite frequentlj’’, with 
intervals of several days with none. He also complained of pain, 
burning in character, up and down the anterior surface of the 
trunk, from throat to navel, present continuously for five weeks. 
No previous attack had ever lasted over two weeks. 

This patient showed loss of both patellar and both Achilles 
reflexes, but no other evidences of tabes. His blood and spinal 
fluid both showed positive Wassermann reaction, and the spinal 
fluid contained 26 lymphocytes per cubic millimeter. 

After salvarsan intravenously his condition was much improved, 
and his vomiting and pain gradually ceased, but his subsequent 
course could not be followed. 

Duration of Gastric Crises. The two cases just described bring 
up the question of possible duration and frequency of gastric 
crises in tabes. The ordinary course is that noted in Case I. 
Attacks come at inter^^als of two or three months and last for 
three days to a week, repeating themselves throughout three to 


5 In the nourological examination of this and of the subsequent cases I have had the coopera- 
tion of Dr. AV. r. Schaller. instructor in neurology in Stanford University, Medical Department. 
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six years. But Charcot, in his description of the possible varia- 
tions from type, mentions gastric crises that occur with great 
frequency, even daily, but lasting for only four or five hours; 
while, on the other hand, the length of the crisis, in place of three, 
four, or five days, as in the typical condition, may be extended to 
fifteen or twenty days, a month, or even more, while at the same 
time the intervals shorten. Thus the gastric disturbances of tabes 
may even establish themselves as more or less of a permanency, 
without cessation or intermission, for a period of many months. 

Case IV. — An Irish laborer, aged forty-seven years, was first 
seen in October, 1908, complaining of stomach trouble. For six 
or seven years before he had had recurring attacks of the same 
sort, at first with several months’ interval, but gradually growing 
more frequent. They were characterized by nausea, belching, 
vomiting, but no intense pain, only a gnawing, distressed feeling. 
Such attacks always lasted only a week or two, and in the interval 
he always felt well. During an attack all food increased his distress, 
and he feared to eat. Vomiting came on because of the discom- 
fort, and usualty relieved it. He had never vomited any blood. 
The present attack, that brought him for advice, was the most 
severe he had ever had. His stomach was found dilated, but there 
was no palpable tumor over it and no tenderness. The contents 
gave a total acidity of 100 and free HCl 60. The case was only 
seen for diagnosis at that time, and was not understood, though 
ulcer was suspected. 

The man was not seen again until August, 1912, when he returned 
for advice about pains in his chest. Subsequent to his previous 
visit he had no further attack of his stomach trouble for two 
years, and then only a mild recurrence, and after that no more 
at all. In February, 1912, he began to have dull pain in his lower 
limbs, from his knees down, like rheumatism, but could stand or 
walk without increase of pain. Suddenly the pain left his lower 
limbs and went up into his abdomen and back; it was felt around 
the trunk, particularly over the abdomen, but less severely in the 
back; the abdomen was tender to touch, he said, in the region 
where he felt his pain. Since this pain began he had lost twenty 
to thirty pounds in weight, and had become so weak he could 
hardly move around. Examination showed that over the back, 
between the sixth and tenth thoracic vertebrse, he had a definite 
area of hyperesthesia to touch or pressure, but not to pin-prick or 
heat or cold; evidently due to an inflammation of meninges and 
nerve roots in his lower dorsal region. In his lower limbs from 
feet to knees he also showed a disturbance of sensation, inability 
to distinguish heat from cold, and pin-head from pin-point. The 
right pupil was smaller than the left, fixed, and did not react to 
light; the left reacted to light, but sluggishly. There was no loss 
of plantar or patellar reflexes, but the Achilles was less on the right 



334 CHENEY: GASTlilC DISTURBANCES IN TABES DORSALIS 

than on the left side. The blood and the spinal fluid both gave a 
positive Wassennann reaction, while the spinal fluid showed also 
a positive Nonne and a positive Noguchi reaction, and 20 cells to 
the cubic millimeter. 

This case brings out several points long ago emphasized by 
Charcot and since by others, but apparently not yet thoroughly 
appreciated in diagnostic work. (1) The gastric crises of tabes 
occur most often in that early period of the malady before motor 
ataxia has yet appeared, the pre-ataxic period. This phase may 
continue for years before locomotor troubles show themselves, and 
during this time the crises may be the sole manifestation of the 
spinal disease. This absence of other recognized symptoms of 
tabes in association with the gastric attacks no doubt often misleads 
the physician and makes him fail to understaJid the real nature of 
the condition. But even during this pre-ataxic stage there may 
be minor signs of whose existence the patient is totalty unaware, 
such as slight inequality of the piqiils or a fixed pupil that does 
not react to light, or an absent reflex in knee or Achilles tendon, 
or an area of disturbed cutaneous sensation. Lumbar puncture 
and spinal fluid also now afford valuable aids to diagnosis, even 
in the pre-ataxic stage. (2) As the other symptoms of locomotor 
ataxia appear and. progress, the gastric crises are likely to cease 
spontaneously, and after having suffered from them for years, the 
patient may finally be freed from them entirely, as the evidences 
of ataxia and motor incoordination appear upon the scene. (3) 
There are incomplete and atypical gastric crises, “formes frustes,” 
as Charcot called them, of which this case forms an example, for 
the usual violent pain was lacking from his attacks. In another 
case it may be the vomiting that is lacking, while pain in the 
epigastrium is acute and prostrating. Other possible deviations 
from the usual type, as regards frequency of repetition of the attacks 
and as regards duration, have been mentioned in commenting on 
Cases II and III. 

Case V. — K. M., a Japanese, was first seen in July 1912, 
complaining of stomach trouble. About seven years before he 
commenced to have attacks of severe pain in the stomach, but 
without vomiting. Six years before he had been operated upon 
in the country, the abdomen opened, and the stomach explored. 
He did not know what was found, but his attacks continued after 
the operation just the same. Later on these attacks consisted of 
vomiting and diarrhea as well as of pain. Such attacks lasted 
for three or four days, he said, and recurred irregularly every fen^ 
months. The one observed in July, 1912, included very violent 
epigastric pain, repeated and violent retching, inability to retain 
anj^ nourishment, many bowel movements each day, apparently 
'without cramps, considerable prostration; the whole illness lasted 
four days; he said there had been none before for five months. He 
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recovered from it quite suddenly, and after it ceased was at once 
hungry and able to eat. The stomach was not dilated nor tender 
nor abnormal in contour. The contents showed no free or combined 
HCl, and a total acidity of but 16. The right patellar reflex was 
much less active than the left; the left Achilles reflex was absent 
entirely; there was no abnormality of the pupils. The spinal fluid 
showed 14 cells per cubic millimeter and a positive Wassermann 
reaction. 

It seems remarkable that 3 out of these 5 patients observed 
have been Japanese. They constitute a small proportion of our 
material in San Francisco, and the frequency in this race of gastric 
crises as well as of other manifestations of tabes and of syphilis 
of the nervous system makes us suspect that they must be inade- 
quately treated in their own country at the time of their initial 
infection. 

Summary. The recognition that certain gastric disturbances are 
really due to tabes is never difficult' if one is alert to the possi- 
bility. There is no flxed unchangeable rule about the nature of 
these disturbances, or about their duration, or their frequency of 
recurrence, to make their diagnosis easy. They are not accom- 
panied by the evidences of organic disease in the stomach that 
one expects to And; they recur in spite of treatment of all lands 
directed to the stomach, even in spite of laparotomy; they usually 
appear abruptly, without reason, and cease suddenly regardless of 
treatment, leaving the patient perfectly free from gastric dis- 
turbance in the intervals. On the other hand, no manifestations 
of “locomotor ataxia” may be present for years during which 
the stomach upsets continue, and the patient may make none of 
the complaints that one expects to hear when spinal disease exists. 
'The proof of the connection between the gastric disturbance and 
the spinal lesion, therefore, must often depend upon the discovery 
of signs of tabes of which the patient is unaware — such as faulty 
reflexes and cutaneous sensibility, and changes in the spinal fluid 
obtained by lumbar puncture; while the demonstration that active 
syphilis exists, by the Wassermann reaction in the blood and spinal 
fluid or even in the latter alone, adds the last link to the chain. 


THE LYMPHOCYTOSIS OF INFECTION. 

By RicHiVED C. Cabot, M.D., 

CHIEF OF WEST MEDICAL SERVICE, MASSACHUSETTS GENERAL HOSPITAL, BOSTON. 


The great majority of infectious diseases are accompanied 
during their acute stages by increase in the polynuclear leuko- 
tes. A few, like typhoid and malaria, show no marked change 
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of any land. Occasionally infections nsually associated with poly- 
nuclear leukocytosis sJio 2 o instead an increase of lymphocytes. This 
was noticed many years ago by Ehrlich, and attributed by him to 
a passive drifting of lymphocjhies out of the lymph glands and 
contrasted with the active emigration of the poljmuclear leuko- 
cytes. Most writers have not agreed vnth this interpretation, 
but a number have noticed the occurrence of the phenomenon to 
be explained. It is most striking and has been most often com- 
mented upon in connection with whooping cough, where it is so 
constant as to be believed by some to be of value in differential 
diagnosis of that disease. 

The group of cases to which I wish to call attention are such 
as would ordinarily be associated with polynuclear leukocytosis. 
They appear to be connected, at least in some cases, with a strepto- 
coccic infection, and their practical interest to clinicians arises 
from the fact that they are liable to be confused with l,ymphatic 
leukemia and thus to cause an unnecessary alarm as to the 
prognosis. 

Case I. — Wound infection at antopsy; lymphangitis and adenitis; 
lymphocytosis; continued fever; recovery. About fifteen years ago 
a young physician acquired a hang-nail infection at an autopsy, 
the nature of which I do not know. Tliis was followed by a mild 
lymphangitis extending up the arm, with enlargement of the axillary 
glands both on the corresponding side and to a lesser extent in the 
other axilla. There was continued fever for several weeks, with 
marked prostration, the case somewhat resembling tjqjhoid fever. 
The blood showed throughout a well-marked absolute and relative 
Ij^mphocytosis, such that the physician himself and other con- 
sultants were seriously alarmed as to the possibility of lymphatic 
leukemia. The record of blood counts was unfortunately not 
kept, but if my memory serves me the percentage of lymphocytes 
never rose above 70 and the total count of leukocytes never above 
20,000. The lymphocj^es were mostly of the smaller types, and 
there were no other changes in the blood. Reeovery was rather 
slow, but complete. This physician has had no such attack since 
that time, and has remained in good health. 

Case II. — Boils; persistent lymphocytosis; recovery. A college 
undergraduate, aged twenty years, was seen November 15, 1909, 
on account of persistent boils, which had been present for six weeks. 
At the start of the illness there was said to have been bile in the 
urine and a slight yellowish discoloration of the conjunctivee. 
He had been considerabl}’^ run doAvn at the time of the onset of 
these symptoms, losing much sleep and working very hard. 

When I saw him he was already considerably better, but still 
had one or two large boils freely discharging. The chart for^ part 
of the Aveek preceding and following the time Avhen I saAV him is 
subjoined hercAvith. November 15 his blood shoAved: red cells. 
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5,180,000; wliite cells, 3,400. Differential count showed poly- 
nuclears 18 per cent., lymphocytes of various t3^pes 82 per cent. 
One of the lymphocytes was in karyoldnesis, and several showed 
nuclei in various stages of division. Most of the lymphocytes 
were small, but some had the characteristics of Tiirck’s “stimula- 
tion forms. ” 



Temperature chart of Case 11. 

November 16 the pobynuclears were 21, Ij^mphocytes 79. 

November 19 the total leukocytes were 16,400, polynuclears 
14 per cent., lymphocytes 86 per cent. In the meantime the boy 
was rapidly recovering, and showed practically no symptoms. 

November 20 the differential count still showed polynuclears 
14 per cent., lymphocytes 86 per cent., with an increase in the 
total number of leukocjdes estimated at 15,000. 

November 23 he went home for his vacation, and after his 
return, December 1, was perfectly well. 

Case III. In the middle of a raging epidemic of streptococcic 
sore throats during January, 1912, a girl, aged twenty j^'ears, began 
to have a disagreeable morning headache. A week later lumps 
appeared under the right arm. A Aveek later, February 3, she 
began to have a severe sore throat, with a temperature of 102°, 
lasting about four days, and accompanied by swellings in each 
side of the neck. During the following two weeks she had frequent 
night sweats. The swelling of the glands in the axilla continued 
and a gland became enlarged under the chin. After the fever left 
her she began to cough and continued to do so for three weeks, the 
sputum being sometimes slightly blood-streaked. With the decline 
ot acute symptoms she continued to lose weight, strength, and 
color, and had a good deal of digestive disturbance. 
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February 16 her cervical glands, both lateral and posterior, 
were enlarged to the size of marbles, and in the right axilla there 
was a gland the size of a small hen’s egg, with smaller ones in the 
left axilla. Glands in both groins were also demonstrably larger 
than the average. The spleen and liver were not felt; chest and 
abdomen negative, except for an abnormally dull percussion note 
in both apices, especially the right, and over the upper part of 
the sternum. The glands showed no signs of brealdng down. 
The blood showed: total leukocjdes 9000. Of these there were 
polynuclears 28 per cent., lymphocytes 71 -per cent., eosinophiles 
1 per cent. 

She was seen again February 23, and was, on the whole, much 
better. The fever and sweating had altogether ceased, and all the 
glands were smaller, but still abnormal. The blood at this time 
showed: red cells, 5,600,000; white cells, 3600; of which there were 
polynuclears 36 per cent., Ij^mphocytes 62 per cent., mast cells 2 
per cent. She made an uninterrupted recovery from that time on. 

Case IV. — A man, aged thirty-seven years, had what he called 
“a cold” in February, 1912. 

March 9 he had a severe attack of vertigo while in a barber’s 
chair, but recovered in a few minutes and has had no more such 
attacks since. A certain amount of cough left over from his cold 
bothered him a good deal during INIarch. 

March 18 he awoke with glands in the left side of his neck, sore 
and swollen. After three days these glands subsided,- but he began 
to have fever which on March 22 reached 101°. For the next ten 
days he was in bed, with slight evening fever and night sweats. 

March 28. The blood examined by the attending physician 
showed 30,500 leukocytes, and the counts thereafter were as follows: 

• Large lympho- Small lympho- 





Polynuclear. 


cytes. 


cytes. 

Eosinophiles. 

March 28 

. . . 30.500 • 

25 per cent. 

67 

per cent. 

8 

per cent. 


April 

5 

. . . 18,900 

28 per cent. 

58 

per cent. 

20 

per cent. 


April 

12 

. . . 26,800 

50 per cent. 

Sj per cent. 

41 3 per cent. 

§ per cent. 

April 

15 

. . . 12,500 

65 per cent. 






April 

20 

. . . 26,700 

60 per cent. 

15 

per cent. 

24 

per cent. 

4 per cent. 

April 

27 

. . . 14,500 

51 per cent. 

6 

per cent. 

41 

per cent. 

1§ per cent. 

May 

4 

. . .. 19,400 

55 per cent. 

13 

per cent. 

30 

per cent. 

2 per cent. 

May 

11 

. . . 15,400 

50 per cent. 

4 

per cent. 

38 

per cent. 

1-| per cent. 

May 

18 

. . . 18,800 

57 per cent. 

7 

per cent. 

35 

per cent. 

^ per cent. 


I first saw the patient May 23. At that time he was much 
better, but the glands were still slightly enlarged in his neck. 
He had no more fever and was free from night sweats, although 
his cough continued to some extent in the morning, and unless 
he stayed out of doors most of the day his temperature in the 
afternoon rose to 99.5° or less. Physical examination on May 23 
was negative. The white cells Avere then 8200, polynuclears 56 
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per cent., lymphocj^tes 42 per cent.; of these 38 per cent, were of 
the small type, eosinophiles 2 per cent. His recovery thereafter 
was uneventful. 

In the differential diagnosis betAveen streptococcic adenitis, 
tuberculous adenitis, and lymphoid leukemia the most important 
point is the evidence of a cause for the adenitis, the course of the 
disease, and the percentage of lymphocytes in the differential count. 
Although this percentage is obviously much elevated, both abso- 
lutely and relatively in the cases reported here, it is considerably 
lower than the percentages usually seen in cases of Ij'^mphoid leuke- 
mia at that period of disease in which the patients feel sick enough 
to consult a physician. The majority of leukemic cases have over 
90 per cent, of lymphocytes, and show in addition to the relatively 
Avell-formed cells many broken and partially decolorized remnants 
of leukocytes. I saw none of these broken cells in any of the 
cases above described. 

In Case III, tuberculosis (pulmonary and glandular) had to be 
considered, on account of the three weeks’ cough, the blood- 
streaked sputa, the fever, night sweats, loss of weight, and dul- 
ness at the pulmonary apices. Only by the course of the disease 
could tuberculosis be excluded, though the sudden onset of the 
symptoms in the midst of an epidemic of streptococcic sore throats 
made the balance incline toward septic rather than tuberculous 
infection. 

It should be noted, moreover, that acute lymphoid leukemia 
often begins with symptoms like those present in Case III, and 
is sometimes associated with sore throat due to leukemic infiltra- 
tion of the tonsillar ring. 

In connection with the second of these cases I should like to 
call attention to the fact that an adenitis apparently originating 
in tonsillar infection, involved not only the cervical but axillary 
glands. In other such cases I have known suppuration in an 
axillary gland and isolation of pyogenic streptococci from the pus. 

In 3 of the 4 cases here reported there is reason to believe that 
a streptococcus was the infecting agent. The fourth may have 
been of similar origin though no cultures were taken. 

SumiARY. 1. Wound sepsis, boils, and widespread streptococcic 
adenitis of tonsillar origin may be accompanied by a lympho- 
cytosis so pronounced as to suggest lymphoid leukemia. 

2. No reason is known for this substitution of lymphocytosis 
for the usual polynuclear leukocytosis of infection. 

3. The distinction between such a lymphocytosis (accompany- 
ing^ a widespread adenitis) and leukemia depends upon the recog- 
nition of an infectious origin for the adenitis, upon the lesser 
degree of lymphocytosis in the infectious type, and upon the course 
of the disease. 
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GASTRIC ULCER WITHOUT FOOD RETENTION: A CLINICAL 
ANALYSIS OF ONE HUNDRED AND FORTY 
OPERATIVELY DEMONSTRATED CASES. 

By Frank Saiithies, M.D., 

GASTRO-ENTEROLOGIST TO THE MATO CLINIC, ROCHESTER, MINNE.SOTA. 


To July 1, 1912, there had been 1341 operations performed for 
ulcer of the stomach and duodenum at the jN'Iayo Clinic. Of this 
number, 404 were proved to be ulcers of the stomach. In 264 
(65.3 per cent.) of these gastric ulcers there was definite food 
retention demonstrable after twelve hours bj^ the raisin and cooked- 
rice test (Strauss, Hansmann). In 140 (34.6 per cent.) of these 
operatively proved gastric ulcers no food retention was evident. 

The diagnosis of surgical gastric and duodenal ulcer with food 
retention is comparativelj’^ simple, but the recognition of gastric 
ulcer when the stomach’s emptjJng power is still unimpaired offers 
much greater difficulties. '\Adiile careful development of the his- 
tory, routine physical examination, and scrutiny of test-meal 
and laboratory data frequently admit of tentative diagnosis of 
gastric ulcer, a large number of cases present a picture so blurred 
by duodenal, gall-bladder, and appendix manifestations that unre- 
served diagnosis is rare. 

This report has been made in the endeavor to determine the 
possibility of exact prelaparotomy diagnosis of the above-mentioned 
group of cases. 

Material. The analysis covers 140 cases of proved gastric ulcers, 
without food retention, from the services of W. J. and C. H. Mayo. 

Age. Table I indicates that the largest number occurred between 
thirty and forty years of age (27.2 per cent.); 92 per cent, of all 
cases were between the ages of thirty and sixty. 


Age. 

Oto 10 
10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 60 
GO to 70 
Over 70 


Table I. 

No. of cases. 
0 . 

. 0 . 

. 21 . 

. 38 . 

. 31 . 

. 39 . 

8 . 

. 3 . 


Per cent. 
. 0.0 
. 0.0 
. 15.0 
. 27.2 
. 22.2 
. 28.0 
. 5.1 

. 2.1 


Sex. In this series there were 103 males (73.6 per cent) and 
37 females (22.4 per cent.), or approximately 3 males to each female. 
Table II shows the number of each sex at different decades; 57 per 
cent, of the ulcers in women were between the ages of forty and 
sixty. In these two decades occurred 47 + per cent, of the ulcers 
in males. No case occurred in females after the sixth decade. 
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Table II. 

Years. Males. Females. Total. 

0 to 10 
10 to 20 

20 to 30 W 7 21 

30 to 40 29 9 38 

40 to 50 25 ...... . 6 31 

50 to 60 24 15 39 

60 to 70 8 0 8 

Over 70 3 0 3 


Nationality. American-born furnished 98 cases. The remainder 
were largely Swedish, Irish, and Canadian. 

Occupation. A widely diversified range of occupation was ex- 
hibited. In the list were 46 farmers (32 per cent.), 5 physicians, 
2 stonecutters, 2 blacksmiths, 2 miners, 1 brickmaker. 

Habits. The histories indicate that ulcers occurred in 46 (32 
per cent.) individuals using alcohol. In 10 there were evidences 
of its excessive use; 5 of the cases were heavy smokers. 

Dietetic Errors. No definite data with respect to this feature 
is available. The occupational statistics may be suggestive. 

Previous Infectious Diseases. A history of typhoid fever was 
obtained in 26 (18.9 per cent.). Pneumonia was noted in 6, scarlet 
fever in 8, measles in 8, syphilis in 5, gonorrhea in 6, la grippe 
(severe) in 4, rheumatism in 3, diphtheria in 2, smallpox in 2, 
malaria in 8. 

In 2 cases there was nephritis; in 1 cirrhosis of the liver. 

12 (8.5 per cent.) had previously been operated upon for appen- 
dicitis, and 2 for gallstones. These figures are instructive taken 
into consideration with the extragastric operative findings {vide 
infra). 

Anemia. AVhere specifically noted the hemoglobin averaged 
72 per cent. (Dare). 

Nutrition. In 97 of the 140 cases definite figures were available 
respecting weight loss. The average loss was 20.5 pounds; the 
minimum loss was 5 pounds, the maximum 65 pounds. The rate 
of loss varied. In some cases patients were not aware of loss until 
weighed in the examining room. Othen patients had lost weight 
rapidily, for example,^ 65 pounds in six months, 30 pounds in six 
weeks, 25 pounds in six weeks, 20 pounds in five weeks, 25 pounds 
in three weeks, etc. Even rapid weight loss was rarely associated 
with cachexia usually evident in malignant disease. Night pain 
with loss of sleep, constant pain with fear of aggravation on eating, 
or caution in diet on account of recent hemorrhage were prominent 
factors associated with rapid weight loss. 

12 cases showed progressive gain in weight; 21 had neither lost 
nor gained. 

Appetite. In 52 the appetite was noted ‘'poor,” in 52 “fair,” 
in 36 “good.” Frequentlj'^ the appetite is lost in acute attacks 
of pain or distress. The dread of bringing on distress by food 
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ingestion sometimes causes a poor appetite habit. The same may 
be said of persistent “dieting.” 

Botoeh. In 26 the bowel movements ivere “regular,” in 12 
“sluggish,” in 92 (65+ per cent.) “constipated.” In 10 there 
was diarrhea. 

Character of Comijlaint. 104 (74.2 per cent.) gave histories of 
discomfort intermittently (“attacks,” “spells,” etc.). In 36 (26.6 
per cent.) instances the ailment was continuous. In many cases 
there was an early history of “attacks,” with recent change to 
continuous discomfort, frequently associated with weight and 
strength loss. The “attacks” were variously stated as three to 
five years, two to three years, or two to six months or two to five 
weeks apart. They were often noted as lasting a few hours or 
daj'^s to two to six months, irrespective of medical or other treat- 
* ment. The attacks frequently bore relation to the seasons — spring 
and fall being favorites. 

Previous Disorders of “Digestion.” 81 per cent, of the cases 
came with a diagnosis, frequently self-given, of “ dj'^spepsia” or 
“indigestion,” usually “chronic.” Table III furnishes significant 
and etiologic information (not altogether useless diagnostically) 
respecting this class of cases. 


Table III. — Duration of Symptoms. 

Years. No. of cases. Per cent. 


Less than X 
1 to 5 
5 to 10 
10 to 15 
15 to 20 
20 to 25 
25 to 30 
Over 30 


8 5.7 

30 . . 21.4 

32 22.8 

29 20.7 

14 10.0 

9 6.4 

7 5.0 

11 7.8 


The table makes apparent that nearly 54 per cent, of the patients 
had been affected with disorders of “digestion” for from five to 
twenty years before operation; about 21 per cent, had been ill less 
than five years. 

Age has only relative importance in the estimation of duration 
of an ulcerative process in the stomach. Frequentlj'' patients in 
the sixth decade of life have been perfectlj^ well to within a few 
months of the disability that finally leads to operation (for example, 
six months, age fifty-eight years; five months, age fifty-three years; 
three months, age fifty-three years, etc.), while young adults give 
a history of from ten to twenty years of “indigestion.” 

Symptoimatology. 1. Pain. Of the 140 proved ulcers without 
food retention in the series, pain is the one constant complaint. 

(a) Character of Abdominal Discomfort. This was styled “dis- 
tress” in 17, “burning feeling” in 21, “gnawing” in 25, “dull ache” 
in 33, severe ache in 13. In 31 there was history of colicky attacks 
(“cramps,” “doubling up,” tearing,” etc.). In 18 instances (12.7 
per cent.) these were severe enough to require hypodermic admin- 
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istrcTtions of opiates. In 64 instances (45.7 per cent.) there were 
sensations of “upward pressure.” In 17 (12.2 per cent.) pain or 
distress was continuous or appeared irregularly. In 27 instances 
(19.2 per cent.) night pain was a distressing feature. 

(b) Location, Symptomaticly, of Abdominal Discomfort. In 112 
cases (80 per cent.) discomfort was said to be epigastric; in 29 
epigastric to the rib edges (more often to the right) ; in 18 in the 
“pit of the stomach;” in 8 in the abdomen generally; in 2 in the 
“small of the back.” 

(c) Transmission of Pain. In 52 instances (37.1 per cent.) 
no transmission was given. In 25 cases pain was referred to the 
back (right side 22, left 3), usually below the tip of the scapula; 
in 25 cases to the rib edges (right 20, left 5); in 10 to the lower 
esophagus'; in 7 to the infranavel region; in 7 to the shoulder-blades 
(right 5, left 2) ; in 3 each to navel, nipples, thorax generally, and 
“tip” of the sternum; in 2 to the throat. 

(d) Food Relation. In 123 cases (87.8 per cent.) pain has a 
definite relation to ingestion of food. The summary in Table IV 
demonstrates the actual time relation of food and abdominal 
discomfort. 

' Table IV. 


Time of pain in 




hours after eating. 

No. of cases. 

Per cent. 

Immediately 

. . . 4 . . . . 

. . . . 2. 

,8 

Less than 1 hour 

. . . 17 . . . . 

, ... 12. 

.2 

1 to 2 hours 

. . . 22 . . . . 

... 15, 

,7 

2 to 3 hours 

. . . 33 . . . . 

, ... 23. 

,7 

3 to 4 hours 

. . . 34 . . . . 

, ... 24. 

,7 

4 to 5 hours 

. . . 10 . . . . 

. . . . 7. 

.1 

Over 5 hours and irregularly . 

... 20 ... . 

. ... 14, 

.0 


Some overlapping is exhibited in Table IV, inasmuch as pain 
may vary as to time in the different attacks. It will be noted that 
in more than 79 per cent, of instances, pain appeared within four 
hours following the ingestion of food. The taking of food frequently 
temporarily relieved actual pain, as shown below. 

(e) Relation of Time to Pain or Distress to Location of Ulcer. 


Table V. 


Location of 

§ 6. 

... 

B a 

a 

ae 
•3 d 

lo 

go 

go 


• 



,s 

c3 

ulcers. 

•5 u 
go 

i».q 

ne to 
hours, 

■RS 

£ 

O ” 

II 

our to 
hours, 

ver fi\ 
lOurs, 

cj 

1 

"o 

a 

o 

o 

a 



O 




o 

A 



g 

Pyloric 

Prepyloric 

§ 

5 

1 

23 

1 

19 

o 

G 

1 

0 

0 

6 

0 

65 

5 

46.4 

3 5 

12 

0 

Lesser curvature . 
Near cardia . 
Posterior wall 
Anterior wall . 

5 

4 

0 

10 

2 

2 

0 

13 

1 

? 

7 

2 

f 

3 

0 

1 

» 

1 

(X 

tf 

0 

4 

0 

1 

0 

43 

9 

12 

2 

30.7 

6.4 

8.5 
1.4 

14 

S 

0 

Total . 

19 

20 

41 

33 

11 



1 

- 

136 


27 


Upqiassified, 4. Night pain cases not included in totals, 
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Table V demonstrates that irrespective of the location of the ulcer, 
S3 per cent, have pain or distress within four hours after eating, 
and more than 54 per cent, have pain or distress within two to, 
four hours after eating. More than 64 per cent, of ulcers involving 
the pylorus have pain from two to four hours after eating; more 
than 53 per cent, of lesser curve ulcers have pain from one to three 
hours after eating; more than 66 per cent, of ulcers near the cardia 
have pain less than two hours after eating, more than 44 per cent, 
less than one hour after eating; more than 66 per cent, of ulcers 
on the posterior wall have pain within three hours after eating, 
and 33 per cent, have pain vnthin one hour after eating. 

(f) Pain Control. Except in acute attacks (for example “ colics,” 
perforation, etc.) gastric ulcer pain is usually eased or relieved 
by limitation of the amount and character of ingested food (diet), 
the taking of food when distress is marked (food-ease), the neutral- 
ization of acid by the alkalies, or by emptying the stomach (vomit- 
ing or lavage) . As has been shown in this series, opiates were required 
in 12.7 per cent, of instances, usually in aggravated “spells.” 

Table demonstrates the relative value in our series of the 
various common pain controls. The tabulations may be so read 
as to show the relative frequency of relief from any combination 
of pain controls. The most common combination of controls 
proved to be diet, food ingestion, alkali, and vomiting. 


Table VI. — Pain Control. 


1 
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Tj^pe of control. 

^ c; 

o 

o 

g 
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IT 
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d 
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CJ 

> 

c5 

'M 

03 

O 

d 

'E 
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O 
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Food 

03 

0 

49 

14 

68 

14 

S3 

15 

5 

11 

VotnitinK 

71 

49 

0 

9 

41 

11 

65 

10 

2 

7 

Liquids .... 

16 

14 

9 

0 

13 

4 

14 

1 

2 

0 

Alkali .... 

82 

68 

41 

13 

0 

9 

77 

9 

3 

10 

Lavage .... 

15 

14 

11 

4 

9 

0 

12 

1 

0 

0 

Diet 

121 

83 

10 

1 

9 

1 

0 

12 

1 

13 

Rest 

20 

15 

10 

1 

9 

1 

12 

0 

1 

3 

Pressure .... 

7 

5 

2 

2 

3 

0 

4 

1 

0 

1 

Opiate .... 

18 

11 

7 

0 

10 

0 

13 

3 

1 

0 


Explanation: Read times each control gave distress relief in column “Total Cases. “ For 
combinations of pain controls read table up and down. 


Table VII attempts to correlate these factors with respect to 
the locations of the ulcer demonstrated operatively. 

(g) Relation of Position of Ulcer to Pain Control. 


Table VII. 



Diet. j 

Food relief. 

AlkaU. 

Vomit. 

Pyloric 

57 : 

i 49 

37 

36 

Prepyloric 

0 

0 

0 

0 

Lesser ciirvature 

51 

37 

3S 

2G 

Near cardia 

3 

2 

1 


Posterior vail 

7 

5 

4 

3 

Anterior wall 

4 

3 

3 

1 


132 

96 

83 

68 
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(h) Areas of Abdominal Tenderness by Palpation. Of the 140 
proved ulcer cases, 126 (95 per cent.) exhibited epigastric tenderness. 
In 109 (77.8 per cent.) the tenderness was more marked to the 
right of the midline. In 17 (12 per cent.) the tenderness was prom- 
inent to the left of the midline. In 23 instances (16+ per cent.) 
there was special tenderness in the “pit” irrespective of general 
epigastric sensitiveness. ‘ In 20 instances (14+ per cent.) there 
was definite exaggeration of tenderness at the right rib border, 
distinct from widespread epigastric muscle spasm. Five patients 
(3+ per cent.) exhibited special left rib margin tenderness. In 
5 cases (3 + per cent.) the area just above the navel was painful 
to pressure. On but 1 patient was no abdominal tenderness demon- 
strated. Ridges, invariably tender, were palpable four times. 

(i) Relation of Areas of Abdominal Tenderness to Location of 
Ulcer as Found at Operation. Table V shows that of the 140 
ulcers examined, practically half (49.9 per cent.) were pyloric or 
prepyloric, while more than four-fifths (80.6 per cent.) of the 
entire series were located at the pylorus and the pyloric half of 
the lesser curvature. 

It has been shown above that in 95 per cent, of our cases here 
reported there was definite epigastric tenderness. While 46.4 
per cent, of all the ulcers were located at the pylorus, in only 14 + 
per cent, was there increased tenderness toward the rib margin, that 
is, the anatomic situation of the pylorus. While 30.7 per cent, of 
all the ulcers were on the lesser curvature, but 16+ per cent, of the 
cases showed definite tenderness in the pit or midepigastrium. 

We have also shown that symptomaticly the patient’s com- 
plaints of distress are in close harmony with the physical evidences 
of tenderness. In this classification 80 per cent, referred the pain 
to the epigastrium generally, 14 per cent, to the right costal arch 
region, and 12.8 per cent to the pit. There were 8 (5.7 per cent.) 
ulcers located at or near the cardia. In more than twice that 
number there was noted high pit tenderness. 

It would seem that only when taken with other observations 
are pain areas, symptomaticly, or points of abdominal tenderness 
of value in definitely localizing ulceration of the stomach. 

(j) Relation of Evidences of Perforation of Gastric Ulcer to Actual 
Evidence of such as Demonstrated at Operation. In our series, 46 
cases (32.8 per cent.) had history and physical findings of acute 
or chronic perforation. In 24 cases (17 + per cent.) suggestion 
of perforation was possible. At operation 51 (36.4 per cent.) ulcers 
had perforated (9 acute, 3 subacute, 39 chronic). It would seem 
that only when history and physical findings of perforation are 
quite marked can one safely prognosticate an operative finding with 
fair degree of certainty. 

2. Vomiting, (a) Frequency. This proved a prominent symp- 
tom. Of the 140 cases considered, 99 (70.7 per cent.) gave a history 
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of at some time vomiting sour fluid, food, or blood. Of the 99 cases, 
65 vomited sour fluid alone, 24 vomited sour fluid and food. 
In the series 50 cases vomited but had no hematemesis, 31 vomited 
and also had hematemesis, 18 had hematemesis alone. Ten cases 
regularly indvced vomiting of sour fluid and food to gain relief 
from pain. 

Of the 99 vomiters, 39 vomited regularly. Eleven had “spells” 
of vomiting with Ammit-free intervals of greater or less length, 
ivhile 49 vomited only occasionally. 

Nausea, Waterbrash, Eructations: In 12 cases, nausea vdthout 
vomiting was a distressing sj^mptom. “Waterbrash” wdth or 
without vomiting W’^as prominent in 26 instances (19+ per cent.) 

Pyrosis and eructations w^ere noted in 123 (87.8 per cent.). 

(b) Time of Vomiting. Of the 99 vomiters, in 35 (35.3 per cent.) 
the vomiting occurred w+en abdominal distress w’^as most marked. 
In 28 instances (28 per cent.), ingestion of food precipitated vomit- 
ing. In 29 (29 + per cent.) vomiting w^as irregular. In 7 (5 per 
cent.) night vomiting was prominent. 

(c) Vomiting Relation to Food. Table VIII summarizes this 
class of cases. It will be noted therein that more than 53 per cent, 
of these cases vomited within three hours following the taking of 
food. 

Table VIII. — Relation to Food. 


Time. ' Number. 

Less than 1 hour after eating 6 

1 to 2 hours after eating 4 

2 to 3 hours after eating 5 

S to 4 hours after eating 6 

4 to 5 hours after eating 3 

Over 5 hours after eating 4 


(d) Relation of Ulcer Positioji to Vomiting. In Table IX we 
have summarized our experience in this respect with regard to 
the character of the vomitus and ulcer location. The most marked 
feature of the table is the numerical evidence supporting the clinical 
experience that ulcers at the pylorus and pyloric half of the lesser 
curvature are commonly associated with vomiting. This appears 
so especially when we recall that this series deals with gastric 
ulcer w+ere the stomach emptying pow^er has not been interfered 
with. 


Table IX. — Relation of Vomiting to Location of Ulcer Foimd at Operation 

Sour fluid and Hematemesis, 
food without sour fluid and 

Location. 

Blood alone. 

hematemesis. 

food. 

Food. 

Pyloric .... 

. . 10 

23 

17 

9 

Prepyloric 

. . 0 

0 

1 

1 

Lesser curvature . 

. . 8 

21 

8 

11 

Near cardia . 

. . 0 

2 

2 

0 

Posterior wall 

. . 0 

3 

2 

2 

Anterior wall . 

. . 0 

1 

1 

1 

Totals . 

. . 18 

50 

31 

24 
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3. Hemorrhage, (a) Frequency. While'clinically this sign has 
special emphasis placed upon it, of the UO^proved gastric ulcers 
analyzed herewith but 57 (40.7 per cent.) gave a history of 
bleeding. Of this number 47 (33.7 per cent.) had hematemesis, 
with or without melena; 25 had hematemesis alone; 32 (22.8 per 
cent.) had melena with or without hematemesis; 10 (7.1 per cent.) 
had melena alone; 22 (15+ per cent.) had both hematemesis and 
melena. 

Number: The minimum number of hemorrhages was 1. The 
maximum 10. 

(b) Severity of Hemorrhage. ,In 13 instances the patient experi- 
enced no particular inconvenience; in 21 there was faintness, while 
23 patients actually fainted. 

Am ount of Blood Lost: This was given as varying from a 
“half-pint” to “a gallon.” 

(c) Character of Hematemesis. In 2 instances large clots were 
vomited. In the remaining cases the blood was fluid. 

(d) Relation of Ulcer Location to Hemorrhage. Our experience 
is represented in Table X. It may be observed that irrespective 
of location of the ulcer, hematemesis alone is most common. 
It is also interesting to observe that melena may accompany an 
ulcer located anywhere in the wall of the stomach, and that this 
may occur without hematemesis in a considerable proportion of 
cases. 


Table X. — Relation of Position of Ulcer to Hemorrhage, 


Boeation. 

Hematemesis 

alone. 

Hematemesis 
and melena. 

Melena 

alone. 

Total hemorrhage 
each location. 

Pyloric . , , . 

XO 

12 

4 

26 

Prepyloric 

1 

2 

0 

3 

Lesser curvature . 

9 

4 

4 

17 

Near cardia . 

2 

3 

0 

6 

Posterior wall 

3 

1 

1 

5 

Anterior wall . 

0 

0 

1 

1 

Totals . 

25 

22 

10 

57 


(e) Relation of Hemorrhage to the Character of Ulcer Operatively 
Demonstrated. Table XI details our findings. It is apparent 
that while all classes of ulcer bleed, yet nearly two-thirds (63 + 
per cent.) of those doing so show some grade of perforation at the 
laparotomj^ 

Table XI. — Relation of Hemorrhage to Character of Ulcer Found at 


Operation. 

Character of ulcer. No. of Cases. 

Indurated (“calloused”) ulcer 16 

Acute perforating 0 

Chronic perforating g 

Chronic indurated perforating ulcer with adhesions 17 

Saddle uleer g 

Saddle ulcer with adhesions . - k 


Total 


57 
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4. Test-meal Findings. In the Mayo Clinic series (before 
mentioned) of operated gastric ulcers (404 cases), it will be recalled 
that 264 (65.3 per cent.) showed definite food retention by the 
tests of Strauss and Hansmann. In the remaining 140 cases, 
which comprise this analysis, 131 (93.7 per cent.) routine test- 
meal reports are available for tabulation. In 9 instances test- 
meals were not given, or if given only absence of food retention 
is noted. 

(a) Blood. This was noted in 16 (12.2 per cent.) macroscopic- 
ally or chemically by guaiac or benzidin tests. 

(b) Bile. Twelve (9.2 per cent.) gastric extracts showed bile 
macroscopically or by chemical test (Goodel). 

(c) Lactic Acid was demonstrated 4 times (3.1 per cent.) by the 
modified Uffelmann test. 

(d) Quantitative Estimation of Inorganic Acid. The figures 
quoted are those obtained from filtered gastric extracts obtained 
about one hour following the Ewald breakfast, which had been 
preceded twelve hours by a full meal, including boiled rice and 
raisins. 

Inasmuch as pyloric obstruction with food retention masks the 
true secretor 5 '' picture in gastric ulcer, the tables compiled from 
our cases would appear to be especially suggestive. 

Table XII details the quantitative estimation of total acidity 
and free hydrochloric acid by the Topfer method. 

Table XIII summarizes the amounts of “ combined” hydrochloric 
acid. 

Table XII. — Tes<>-meal Acidities. 


Over 


0 0-10 10-20 20-30 30-40 40-50 50-00 60-70 70-80 80-90 90-100 100 

Total acidity 0 4 2 5 16 24 29 25 13 4 5 4 

Free HCl 5 2 5 23 26 27 18 12 6 5 0 2 


Totals 5 6 7 28 42 51 47 37 19 9 5 6 

Table XIII.— Combined HCl. 

0 0-10 10-20 20-30 30-40 40-50 

Combined HCl .... 4 26 83 17 1 0 


Total Acidity: In 79.1 per cent of the cases this ranged between 
35 and 75 with an average of 55. 

Free HCl: More than 79 per cent, of meals showed free HCl 
of from 25 to 55, with an average of 42.5, irrespective of ulcer 
location {Vide infra). 

“Combined” HCl: In more than 82 per cent, of instances 
this varied between 10 and 20. Only four times was “combined” 
HCl absent. 

(e) Relation of Total Acidity and Free HCl to Location of Ulcer 
Demonstrated Operatively. The summary to Table XIV demon- 
strates that total acidity is quite noticeably higher in ulcers involv- 
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ing the lesser curvature than in those of any other location except 
on the anterior wall The 2 cases tabulated in the latter position 
showed average total acidity of 70. It would seem that this num- 
ber is too small on which to base conclusions. 

4 


Table XIV. — ^Relations of Total Acidity to 

Operation. 


Location of Ulcer Found at 
Over 


Lcoatioa . . . 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-S0 80-90 90-100 100 Total 


Pyloric ... 0 1 

Prepyloric . . 1 0 

Lesser curvature . 2 1 

Near cardia . . 0 0 

Posterior wall . 1 0 

Anterior wall . 0 0 


P 9 11 11 15 

11110 
3 4 4 5 10 

1 0 2 3 2 

0 0 4 4 2 

0 0 0 1 0 


8 4 3 1 63 

0 0 0 0 5 

8 2 0 3 42 

0 0 0 0 8 

0 0 0 0 11 

0 10 0 2 


Totals .. 4 2 5 14 22 25 29 16 7 3 4 131 


SUMMABT. 


Average total acidity — ^pyloric ulcer 56.0 

Average total acidity — lesser curvature ulcer 62.4 

Average total acidity — ulcer at or near cardia 51.0 

Average total acidity — ^ulcer posterior wall 48.7 

Average total acidity — ulcer anterior wall 70.0 


Table XV makes apparent that our material showed noticeably 
greater free HCI in ulcers at the pylorus than in any other class, 
except the two tabulated as being on the anterior wall. It will 
be noted that this is the reverse of the figures returned by a 
consideration of the total acidity above. 


Table XV. — Relation of Free HCI to Location of Ulcer Found at 

Operation. 


Over 

Location . . . 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100 Total 


Pyloric ... 2 2 7 10 13 11 6 5 5 0 2 63 

Prepyloric ..12 0010100 00 5 

Lesser curvature .31 97 12 7 21 0 00 42 

Near cardia ..00 2420000 00 8 

Posterior wall .10 3320200 00 11 

Anterior wall ..00 1000100 00 2 

Totals .. 7 5 22 24 30 18 12 6 5 0 2 131 

Summary. 

Average free HCI — pyloric ulcers 46.5 

Average free HCI — lesser curvature ulpers 38.8 

Average free HCI — ulcers at or near cardia 35.0 

Average free HCI — ulcers on posterior wall 36.8 

Average free HCI — ulcers on anterior wall 45.0 


Both tables demonstrate that location of ulcer plays a relatively 
small part as a local “irritative” factor in the production of acidity. 
The figures returned also show that while high total acidity and 
free HCI are occasionally met with in pstric ulcer of the class 
under consideration, they are the exception rather than the rule. 
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(f) Combined Hydrochloric Acid. Table XVI makes evident 
that in food retention-free gastric extracts combined hydrochloric 
acid can be almost constantly demonstrated. There is relatively 
little difference between the amounts where ulcers are variously 
located. Our series showed a slightly lower average where ulcers 
were at the cardia than when such were at the pylorus or on either 
wall of the stomach. 


Table XVI. — Relation of Combined Acidity to Location of Ulcer Found at 

Operation. 


Over 


Location . . . 0-10 10-20 20-30 30-40 40-50 50-00 60-70 70-S0 SO-90 90-100 100 Total 


Pyloric ... 12 45 5 1 63 

Prepyloric ..1 3 1 0 .. .. 5 

Lesser curvature . 13 25 4 0 . . . . . . . . . . . . . . 42 

Near cardia ..0 7 1 0 .. .. .. .. .. .. .. S 

Posterior Tvali .3 3 5 0 . . . . . . . . . . . . . . 11 

Anterior wall ..1 0 1 0 .. .. .. .. 2 


Totals 


30 83 17 1 


131 


Summary. 

Average combined acidity in ulcer at pylorus 14.2 

Average combined acidity in ulcer of lesser curvature 12.8 

Average combined acidity in ulcer at or near cardia 12.5 

Average combined acidity in ulcer on posterior wall 16 . 8 

Average combined acidity in ulcer on anterior wall 15.0 

(g) Relation of Free HCl Content to Age of Patient. Table XVII 
details the result returned by this study. It will be seen while 
the highest average acidity is shown in the group of ulcers occur- 
ring in the third decade, quite comparable averages are returned 
by analyses in patients in the sixth and the eighth decades. In 
no decade are the averages very low.- 


Table XVII. — Relation of Acidity to Age of Patient. 

Age and Over Total 

number. 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 SO-90 90-100 100 with meals. 

0-10 0.00 0000000 0 0 0 

10-20 0,00 0000000 0 0 0 

20-30 o‘.10 1464300 0 2 21 

30-40 »o. 22 8764412 0 0 36 

40-50 >1,41 5662113 0 0 29 

50-60 »».02 76 ,7 6440 0 0 36 

60-70 8.00 2211000 0 0 6 

Over 70 8. 00 0111000 0 0 3 


Totals . 7 5 23 26 27 18 12 6 5 0 2 131 

Summary. 

Average free HCl — age 20 to 30 48.2 

Average free HCl — age 30 to 40 41.1 

Average tree HCl — age 40 to 50 39.3 

Average free HCl — age 50 to 60 45.0 

Average free HCl — age 60 to 70 36.6 

Average free HCl — age over 70 45.0 

Average free HCl for all ages 42.5+ 
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(h) Relation of Free 11 Cl Acidity to Pain Time. The informa- 
tion returned by Table XVIII is suggestive. It is apparent that 
following food ingestion a progressively increasing number of 
cases show pain manifestations up to the fourth hour. Between 
the third and fourth hours, the greatest number complained of 
distress. The summary of average acidities shows that the degree 
of acidity increases up to the fourth hour after eating. It would 
seem that this series furnishes instructive data respecting relation 
between distress and concentration (?) of free HCl. After the 
fourth hour there is a progressive diminution in acidity, a corre- 
spondingly less number of cases manifest pain in these periods. 

Where continuous distress is complained of the average acidity 
does not appear to be as high as where definite periods of pain 
following food ingestion are evidenced. 

Table XVIII. — Relation of Free HCl Acidity to Pain Time. 


Over 


Time and group. 

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 9C 

1-100 

100 

Total 

1. Immediately, 

P. C. . . 

1 

0 

0 

1 

. 1 

1 

0 

0 

0 

0 

0 

4 

2. Less than 1 hr., 

P. C. . . 

2 

0 

2 

5 

2 

1 

3 

1 

0 

0 

0 

16 

3. Less than 2 hr.. 

P. C. . 

1 

1 

2 

5 

5 

3 

2 

0 

0 

0 

0 

19 

4. 2to3hrs., P.C. 

0 

0 

9 

7 

3 

4 

S 

2 

2 

0 

0 

32 

6. 3to4hrs., P.C. 

0 

2 

3 

2 

12 

5 

1 

1 

2 

0 

2 

30 

6. 4to6hrs., P.C. 

0 

0 

3 

2 

2 

2 

0 

1 

1 

0 

0 

H 

7. Over 6 hrs., P. 

C. . . . 

0 

0 

2 

0 

1 

0 

0 

1 

0 

0 

0 

4 

8. Irregularly 

2 

1 

2 

3 

1 

0 

1 

0 

'0 

0 

0 

10 

9. Continuously . 

1 

1 

0 

1 

0 

2 

0 

0 

0 

0 

0 

5 

Totals 

7 

5 

23 

26 

27 

18 

12 

' 6 

6 

0 

2 

131 


Stjmmart. 


Group 1 — average free HCl 36.6 

Group 2 — average free HCl 40.3 

Groups — average free HCl 40.3 

Group 4 — average free HCl 45.0 

Group 5 — average free HCl 51.3 

Group 6 — average free HCl 46.0 

Group 7 — average free HCl 42.5 

Group 8 — average free HCl 29.0 

Group 9 — average free HCl 


Relation of Free HCl to V omiting : Table XIX shows that more 
than 60 per cent, of all cases that vomited had free HCl between 
20 to 50. The average was 35.1. 

Of the non-vomiting class, but 46 per cent, are grouped between 
acidity 20 to 50. Their average free HCl was 37 + . 

More than 56 per cent, of the cases giving no history of vomit- 
ing had free tICl between 40 to SO. The average in this group 
was 57. 
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(i) Relation of Free HCl to Hemorrhage. Table XX demon- 
strates that 57 per cent, of ulcers evidencing hematemesis had 
acidity between 20 to 50. The average acidity was 35 + . 

More than 57 per cent, of cases giving no history of hemorrhage 
had acidity between 30 to 60. The average acidity was 46. 

Helena. Sixty per cent, of cases had acidity between 20 to 50. 
The average aciditj’’ was 36 + . 

Table XIX. — Relation of Acidity to Vomiting. Free HCl. 

Over 

Group. 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100 Total. 


Vomited . 

. 3 

4 

20 

20 

20 

12 

10 

3 5 

0 

2 

99 

No vomit . 

. 3 

1 

3 

6 

6 

6 

2 

4 1 

0 

0 

32 

Total . 

. 6 

5 

23 

26 

26 

18 

12 

7 6 

0 

2 

131 

Table XX.- 

—Relation of Acidity to Hemorrhage. 

Free HCl. 

Over 


Group. 

0-10 10-20 20-30 30-40 40-50 50-60 00-70 

70-80 SO-' 

90 90-100 

100 

Total. 

Hematemesis . 

. 2 

1 

6 

14 

6 

5 

5 

3 2 

0 

2 

40 

No hemorrhage 

. 5 

2 

13 

11 

17 

14 

6 

2 3 

0 

0 

73 

Melena 

. 0 

1 

2 

1 

3 

1 

1 

1 0 

0 

0 

10 


— 



— 

— 

— 

— 

— 



— 

— 

— 

Totals . 

. 7 

4 

21 

26 

26 

20 

12 

6 5 

0 

2 

129 


(j) Relation of Free_ HCl Acidity to Character of Ulcer. Reference 
to Table XXI demonstrates that the highest acidities are asso- 
ciated with perforated ulcers. The highest average acidity is 
shown to be associated with subacute perforating ulcer. 


Table XXI. — Relation of Free HCl Acidity to Character of Ulcer. 


Over 

Group. 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100 Total. 


Subacute perforat- 
ing .... 0 0 

Chronic perforat- 
ing .... 1 1 

Chronic perforat- 
ing -mth adhe- 
sions ... 0 1 

Indurated calloused 6 1 

Saddle ... 0 1 

Saddle with adhe- 
sions ... 0 0 


Totals . . 7 4 


10 12 2 

1 3 2 4 0 

5 9 5 2 3 

11 13 15 8 7 

3 12 2 2 

110 0 0 

22 27 25 18 14 


110 19 

0 0 0 0 12 

3 1 0 1 30 

1 4 0 0 66 

1 0 0 0 12 

0 0 0 0 2 

6 6 0 2 131 


SUMMAKT. 


Subacute perforating, average acidity ' 64.1 

Chronic perforating, average acidity 39.1 

Chronic perforating with adhesions, average acidity 46.6 

Indurated calloused, average acidity 42.1 

Saddle, average acidity 43.3 

Saddle with adhesions, average acidity 30.0 
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(k) Relation of Free HCl Acidity to Nausea. In 12 instances 
nausea "was a distressing feature. Half of this number had free 
HCl between 20 to 50. The average acidity of this class was 36.6. 
The average acidity of the entire group was 49.5. 

(l) Relation of Free HCl Acidity to Pyrosis. In 22 instances, 
P3'"rosis was a prominent symptom. More than 67 per cent, had 
acidity between 30 to 70. The average of this class was 47 + . 

Table XXII. — ^Relation of Free HCl Acidity to Nausea. 

Over 

Group. 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100 Total. 

Nausea ...11 2 1 3 0 11 1 0 112 

No nausea .. 6 4 21 25 24 18 11 5 4 0 1 128 

Totals .. 7 5 23 26 27 18 12 6 5 0 2 140 

Table XXIII. — Relation of Free HCl Acidity to Pyrosis. 

Over 

Group. 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100 Total. 

Pyroas ...00 2 5 4 33 1 2 02 22 

No pyrosis .. 7 5 21 21 23 IS 9 5 3 0 0 118 

Totals .. 7 5 23 26 27 18 12 6 5 0 2 140 

5. Operative Findings, (a) Location. Table V demonstrates 
the number of ulcers in each situation as found at laparotomy. 
If will be noted that the pylorus proper was involved in 65 instances 
(46.4 per cent.), while in 75 cases (53.6 per cent.), the ulcer was 
in other portions of the wall of the stomach. In 2 instances two 
ulcers each were found. 

(b) Character of Lesion. The tabulations already made (Tables 
XI and XXI show in detail the number of each class of ulcer found 
on laparotomy. In addition to this general clinical classification, 
we may state that of the 50 ulcers which were available for micro- 
scopic examination, 12 (24 per cent.) were noted as active “inflam- 
matory,” 6 (12 per cent.) showed beginning carcinoma. The remain- 
ing 32 were indurated or “calloused” ulcers. In 5 cases an existing 
or suspected lues was an etiologic and prognostic factor. 

(c) Extragastric Lesions Demonstrated upon Laparotomy. Appen- 
dix: In 49 instances (35 per cent.) sufficiently marked evidences 
of disease were found in the appendix as to warrant its removal. 
It has already been stated above that 8.5 per cent, of the cases in 
this series had had appendectomy before coming to the Clinic. 
The combined figures, 43.5 per cent., indicate that more than 
two-fifths of all patients of this group had appendix alterations. 
The observation is sufficiently striking to warrant emphasis from 
at least three points: (1) The etiologic relation between appendix 
alterations and coincident or subsequent changes in the stomach 
wall; (2) the prognostic limitations respecting normal gastro- 
intestinal function following appendectomy; (3) the advisability 
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of careful anamnesis and upper abdominal examination of individ- 
uals whose only ailment, sj-^mptomatically, appears to be located 
in the right lower quadrant. 

Gall-bladder: Operatively, cholecj'^stitis and cholelithiasis were 
demonstrated in 21 (15 per cent.) individuals. Previous to enter- 
ing the Clinic, 7.8 per cent, of the patients in this series had already 
had operations for gallstones or cholecystitis. The combined 
statistics indicate that 22.8 per cent, had alternations in the gall 
tract, apart from gastric pathology. Combining the figures from 
observations upon the appendix and gall-bladder it is seen that 
nearty two-thirds (66.2 per cent.) of the cases in this report had 
associated vdth definitely proved gastric disease, anomalies of 
these dmsions of the digestive mechanism. In addition to the 
above. Lane kink was found twice, carcinoma of the gall tract 
once, and pancreatitis four times (2.8 per cent.). 

(d) Operative Procedures. Table XXIV offers significant inform- 
ation respecting operative versatility required to meet the par- 
ticular anomaly in the given subject in order to secure maximum 
results. 


Table XXIV. 

Number of 


Operation. cases. 

Posterior gastro-enterostomy (Mayo) 49 

Gastro-enterostomy + excision 14 

Gastro-enterostomy sutures 24 

Excision alone 24 

Compression sutures S 

Anterior gastro-enterostomy 4 

Pylorectomy or resection Tvithout or uith gastro-enterostomy ... 4 

Finney 3 

Finney + sutures 1 

Heinke-Mikulicz without or uith gastro-enterostomy 4 

Billroth No. 2 posterior gastro-enterostomy without or with excision 3 

Infolthng of ulcer 3 

Jejunostomy -h Witzel 1 

Unclassified (plastic) 1 

Total 140 


In view of Cannon’s recent work upon gastric peristalsis, it 
would appear that choice of operative procedure to fit the case in 
hand is quite as essential as is the recommending of patients to 
submit to laparotomy. Table XXIV emphasizes this. 

In this series 2 (1.4 per cent.) cases died within a month follow- 
ing operation. One case had chronic perforating ulcer, with adhe- 
sions', who developed obstruction, following extensive excision. 
The other case was one of large perforating posterior wall ulcer, 
with adliesions involving the pancreas. 

The records show that another patient died five months following 
exeision of a perforating anterior wall ulcer, while two years follow- 
ing excision of a posterior wall ulcer a fourth patient succumbed 
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to general sarcomatosis, primary in the pancreas. To July 1, 1912, 
no other deaths had been reported. 

(e) Secondary Operations. Six cases required second operation 
within one and a half years following the primary laparotomy. 
The conditions were as summarized in Table XXV. With the 
exception of the case later developing a duodenal ulcer, ^ the ulcers 
requiring the second operation were rather unusual either as to 
character or situation. 


Table XXV. 


Primary operative finding. 
Ulcer of posterior -wall and hour-glass 

stomach 

Large calloused ulcer at pylorus . 
Ulcer at pylorus with marked adhe- 
sions 

Ulcer at pylorus, with subacute per- 
foration to head of pancreas . 
Ulcer at base of anterior wall 

High perforating ulcer on lesser cur- 
vature 


Primary operative 

procedure. Second operative procedure. 

Billroth No. 1 and Posterior gastro-enterostomy for 
excision obstruction. 

Infolded Posterior gastro-enterostomy. 


Finney 


Posterior gastro-entorostomJ^ 


Excision Posterior gastro-enterostomy. 

Posterior gastro- Duodenal ulcer. Excision, plastic, 
enterostomy 


Excision 


Posterior gastro-enterostomy. 


Summary. The above clinical analysis of 140 cases of opera- 
tively demonstrated surgical gastric ulcer without food retention 
appears to warrant the following statements: 

1. In more than one-third of operatively demonstrated gastric 
ulcers the stomach’s emptying power is maintained. 

2. 92 per cent, of this group of ulcers occurs between the ages 
of thirty and sixty. Males are affected three times as frequently 
as females. The American-born farmer furnishes a large number 
of .gastric ulcers. 

3. Irregularity of food ingestion with the use of alcoholic stimu- 
lants is not an uncommon concomitant of gastric ulcer. 

4. A rather striking frequency of history of previous infectious 
disease is shown. 18.9 per cent, of our cases had had typhoid fever. 

5. A mild grade of secondary anemia is present in the average 
gastric ulcer. 

6. Weight loss averaging more than twenty pounds without 
marked cachexia was shown in this series. The loss may be so 
rapid as to frequently suggest malignant disease. Some cases 
consistently gain weight. 

7. Appetite is lost or is capricious in nearly three-fourths of 
the cases. More than 65 per cent, are constipated. 

8. _ Nearly three-fourths of the cases have “spells” or “attacks” 
of discomfort, with good health between such. Such a history may 
extend over thirty years ivithout alarming clinical manifestations. 
The attacks are usually called “biliousness” or “dyspepsia.” 
They often show a peculiar seasonal relation. In 36 per cent, of 
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instances the disability is continuous, with or without nutritional 
disturbances. 

9. Abdominal pain or distress is a constant symptom in gastric 
ulcer. It is “colicky” in nature in more than 22 per cent, of cases, 
requiring hypodermic medication in 12.7 per cent. It is frequently 
mistaken for appendix, or gall-bladder disease, and is often asso- 
ciated with such in addition to gastric ulcer. Night pain, with 
interference with sleep, is present in 19.2 per cent, of cases. SO per 
cent, of patients complain of epigastric distress, frequently referred 
to the right rib margin or the back. 

In S7.8 per cent, of proved ulcers, pain, or distress has definite 
relation to food ingestion. S3 per cent, of cases show pain or dis- 
tress coming on within four hours following eating. Nearly two- 
thirds of pyloric ulcer cases have discomfort from two to four 
hours after eating, more than one-half of lesser curvature ulcers 
from one to three hours after eating, more than two-thirds of 
posterior wall ulcers within three hours after eating, and more 
than two-thirds of ulcers near the cardia less than two hours after 
eating, while more than 44 per cent, of this classless than one hour 
after eating. 

Discomfort is most frequently controlled by ingestion of food, 
alkalies, and by vomiting. 12.2 per cent, required morphine. 

On palpation, epigastric tenderness is exliibited in 95 per cent, 
of cases. In more than three-fourths of our series, tenderness was 
most marked in the right upper abdominal quadrant. 2.S per 
cent, of cases showed palpable ridges. 

More than four-fifths of the ulcers were located at the pyloric 
half of the stomach, and this was in general the anatomic area 
of greatest complaint or distress on examination. 

The diagnosis of the character of ulcer to be found on exploration 
is only possible where a careful anamnesis is made. 

10. Vomiting is present in nearly three-fourths of gastric ulcers 
without food retention. About 17 per cent, vomit food. Only 
rarely is delayed vomiting observed. Vomiting is induced in 
more than 10 per cent, of cases to relieve pain. Nearly 40 per 
cent, of patients vomit regularly. “Waterbrash” is a prominent 
feature in 19 per cent.; p;^nosis and eructation in S7.S per cent. 
In nearly one-third of the cases, Ammiting comes at the time 
of maximum abdominal distress. In 28 per cent, the ingestion of 
food precipitates A-omiting; more than 53 per cent. A’omit Avithin 
three hours after eating. In 7 per cent, night Ammiting is a feature. 
Ulcers at the pyloric half of the stomach are most commonly 
associated Avith Ammiting eA*en when there is no interference with 
the emptying power of the stomach. 

11. Hemorrhage. Of 140 proA'ed ulcers in this group, bleeding 
(hematemesis or melena) Avas noted in but 40.7 per cent. About 
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one-fourtli of the cases had hematemesis alone, one-third hemateme- 
sis 'until or without melena, while 7.1 per cent, had melena alone. 

Severe hemorrhage or frequently'- repeated moderate hemorrhages 
are usually associated with faint feelings or actual fainting (40 
per cent.). 

Hematemesis is more frequent than melena, but melena alone 
may occur entirely independent of the location of the ulcer. While 
bleeding is associated with any type of ulcer, nearly two-thirds 
of those doing so show operative evidences of perforation. 

12. Test-meal Findings. Acidity: Irrespective of location of 
the ulcers the average total acidity was 55; the average free HCl, 
42.5; the “combined” HCl in 82 per cent, of cases between 10 and 
20. Total acidity is most commonly higher in ulcers involving 
the lesser curvature and anterior wall than where other parts of 
the stomach are affected. High free HCl is noticeably more fre- 
quent where the ulcer is at the pylorus. While high free HCl is 
usual in cases in the third decade of life, this is not the rule. 

Following food ingestion the great majority of cases show pain 
within four hours. This series shows that during this period free 
HCl is progressively increasing. Patients complaining of con- 
tinuous distress do not necessarily have high acidity. 

Vomiting is not usually associated with high free HCl. More 
than half of the non-vomiting cases had higher acidity than was 
the average of those vomiting. The average free HCl of patients 
bleeding was 35 + . More than half of the cases giving no history 
of hemorrhage had average free HCl of 46. ' 

The highest free HCl averages are associated with subacute 
perforating ulcer. 

13. Operative Findings. More than two-fifths of the ulcers 
were at the pylorus. 

Of 50 ulcers microscopically examined in this series 24 per cent, 
showed active inflammatory change, 12 per cent, early carcinoma. 

In 35 per cent, of cases, diseased appendix was associated with 
gastric ulcer. In 15 per cent, cholecystitis and cholelithiasis were 
demonstrated as concomitant processes. In nearly two-thirds 
of thi group of gastric ulcers, diseased appendix and gall-bladder 
were revealed operatively. In view of these figures it is evident 
that all laparotomies should be thoroughly exploratory even when 
a well-marked gastric ulcer has been demonstrated. 

Operative procedure should be adapted to the individual finding 
on exploration. A routine technique is frequently accountable 
for poor. post-operative progress. 

Prompt relief of symptoms with a comfortable after course is the 
rule follo-R'ing operative treatment of retention-free ulcer cases. 

This series shows an operative mortality of 1.4 per cent. Rather 
more than 4 per cent, required a second operation. This usually 
occurred in uncommon cases. 
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THE ECONOMIC ASPECTS OF HOOKWORM DISEASE IN 

PORTO RICO.i 

By Bailey K. Ashford, M.D., Sc.D., 

MAJOE, MEDlCAIi CORPS, U. B. A. 


The island of Porto Rico, with its 3606 square miles of territory 
and 1,120,000 inhabitants, is almost exclusively devoted to the 
culture of sugar, tobacco, coffee, and fruit, named in the order of 
their importance in 1912; sugar in the coast lands, tobacco in the 
foothills and some mountain valleys, and coffee in the mountainous 
regions. As fully three-quarters, of all labor performed on the 
island is agricultural, and the output of each plantation depends 
largely upon the laboring capacity of those engdged in tilling the 
soil, given the fact that all vegetation is luxuriant and no serious 
natural conditions hinder the raising of large crops, a study of 
the great scourge of the laboring classes, uncinariasis, will throw 
a flood of light upon heretofore obscure factors in the economic 
development of Porto Rico during the last fifteen years, perhaps 
through centuries preceding this period. 

The value of the coffee crop in 1897, American gold, was 
$7,492,453; that of sugar, $2,456,898; and that of tobacco, $732,117. 
Coffee formed 70 per cent, of the value of all the exports in 1895 
to 1897 and 41 per cent, of all cultivated land was devoted to its 
production. 

In 1910 the value of sugar exported was $23,545,922 (represent- 
ing over 60 per cent, of all products leaving the island); coffee, 
$5,669,602; and tobacco, $5,664,128. 

The total value of articles purchased from and exported to the 
United States in 1901 was $17,502,103, and in the fiscal year 1910, 
$68,595,326, a gain within ten years of 400 per cent. 

Thus we see sugar today the life-giving product of Porto Rico 
with an increase of seventeen-fold its value in 1897; tobacco a 
promising industry, which is seven and one-half times as important 
as formerly, and coffee a decadent industry, which has but 75 per 
cent, of the value it possessed in the days of Spain. 

Our study cannot embrace a detailed consideration of the eco- 
nomic problem, but let it suffice to say: 

1. That sugar rose in value when it came under the protective 
tariff of the United States. Coffee fell when Spain’s preferential 
tariff was removed, and, although the bean was of a superior class, 
it was unknown and unappreciated in the only free market open 
to it, the United States, where it had to compete with cheap grades. 


> Read before the Fifteenth International Congress of Hygiene and Demography, Section 4, 
Industrial Diseases, held in Washington, September 23 to 2S, 1912. 
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2. That the output of sugar was enormously increased by im- 
proved methods of culture and by great mills, now among the 
largest of their kind in the world. Coffee culture has progressed 
very little, if any, in improved methods: (1) because, from the 
nature of the industry, machinery plays an unimportant part in 
its preparation for the market; (2) because the coffee planters 
were so poor they were unable to keep their estates at anywhere 
near their full productive capacity, the bushes needing constant 
manual attention to increase their output. The value of the crop 
often barely sufficed to pay the interest on their mortgages, and 
was totally insufficient to meet the expense of improvements tend- 
ing to increase their production, especially as loans could only 
with great difficulty be floated. 

3. Sugar rose to the surface in an increasing era of prosperity, 
unhampered by any convulsion of nature, and favored by the 
benign influences above cited. Coffee planters were surprised by 
the war in the midst of speculation and borrowing. Their estates, 
and even their ripening crop, heavily mortgaged, were visited one 
year after the American occupation by a disastrous hurricane, 
which dashed to the ground in a day the coffee bushes, and, worst 
of all, the shade trees, which are necessary for the superior quality 
of the bean, thus precluding resuscitation of former crop values 
for at least five years. Many other factors which’ tended to depre- 
ciate the industry might be mentioned, but a fourth element of 
highest importance remains to be noted: 

4. Sugar lands, and, to a less extent those of tobacco, bereft of 
shade and bathed by a hot sun, are notoriously poorer culture 
grounds for Necator Americanus than those of coffee. They are 
far drier, are well ploughed, and well drained. Coffee groves, well 
shaded, always sopping and generally undrained, and, above all, 
far more densely worked, are among the most perfect culture 
grounds for this parasite in the world. Moreover, the laborers in 
sugar estates were cliiefly negroes, who are relatively immune to 
uncinariasis. They were and still are better paid, better housed, 
and better clothed than the poor white coffee laborer, with a consti- 
tution weakened by chilling, damp winds, insufficient clothing, 
insufficient and improper food, and general poverty and wretched- 
ness. 

The result has been that the lands previously cultivated in 
tobacco and coffee have been encroached upon by sugar wherever 
possible, and that tobacco, increasing in importance, has seized 
upon coffee lands which are materially diminished in area and 
driven clear to the mountain fastnesses, where they are generally 
isolated by lack of roads over which to bring their products to 
the coast. 

We are now in a position to understand 'why^the coffee crop in 
1901 was valued at but Sl,678,765. In 1904, in part due to partial 
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recuperation of the coffee groves after the hurricane and in part 
to better prices, it was valued at $3,903,257. From 1904 on the 
area of land under cultivation for coffee has steadilj^ diminished, 
and yet the crop has as steadib’’ increased, until in 1910 it was 
valued at $5,669,902. This means practically but one thing — 
increase in production. It has not been great, but it is perceptible. 

Those who are conversant with affairs in Porto Rico will realize 
the precarious condition of her commercial future when one reflects 
that upon one product — sugar, and the market price of that product 
— depends her prosperity. Sugar is today, relatively spealdng, 
where coffee was in 1897. Let the duty fall from sugar, and tobacco, 
as yet a weak industry, and coffee, a struggling one, must together 
support the island. Sugar this day is the mainstay of Porto Rico, 
but it is far from being the worldngman’s ideal crop. Only rich 
men and powerful corporations can grind sugar. Only the large ones 
financially can supply these mills vnth sufi&cient cane to make them 
pay. Coffee is the country gentleman’s crop, the poor man’s crop, 
the Porto Rican’s crop. Even when coffee brought but $7,500,000 
a year to Porto Rico, the “jibaro,” or poor white coffee laborer, 
was “better off.” His dollar “went farther.” Coffee holdings 
are small holdings, and they well distribute wealth here. Why 
was coffee so depressed when every other industry was booming? 
No one can justly complain of prices which permit good profit, 
and at present the price of coffee is nearly what it was in 1895- 
1897, when the industry was flourishing. The answer of coffee 
planters is concise: “There was no coffee!” What they mean is 
that the per acre production was utterly inadequate. That this 
is improving is seen in figures above cited. The improvement is 
attributed by some to this factor, by others to that, but no one, 
no matter how prejudiced, fails to realize that healthy, strong, and 
abundant labor plays a tremendous part in the future of the coffee 
industry in the island of Porto Rico. 

Thus we can establish the inseparable relation of the health of 
the coffee laborer to the welfare of the industry; thus we, as medical 
men, can justly lay claim to a share in the awakening of that 
industry wliich in its palmy days brought happiness and content- 
ment to the people of Porto Rico, for in 1904 a campaign was 
instituted against “anemia,” or uncinariasis, the chief cause of 
the invaliding of the Porto Rican laborer, especially of the coffee 
laborer, which has culminated in the successful treatment of 
300,000 persons of this class. No Porto Rican is capable of deny- 
ing to the forty or fifty physicians whose efforts through six years 
have accomplished this result a part in the financial betterment 
of their people after this tremendous campaign. 

Dividing the island into the municipalities bordering on the 
coast and those of the interior we find that of the former, out of 
a total population of 618,871 persons, 117,989, or 19 per cent.. 
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were treated for uncinariasis; and that of the interior, 130,989 of 
a population of 334,372, or 39 per cent., were so treated. A little 
over 50,000 were migratory, and their residence could not be fixed. 
The unit of division, politically speaking, is the municipality as is 
the county in the United States; but topographically, while the 
twenty-four interior municipalities are in the highlands, chiefly 
devoted to coffee culture and secondarily to tobacco, a consider- 
able part of the area of a coast municipality is apt to extend well 
back into the mountains, and, of course, such territory is given 
over to coffee. So it may be said, without fear of error, that not 
over one-tenth of those seeking treatment for their anemia were 
sugar laborers, not over one-fifth tobacco workers, and the rest 
came from coffee groves. 

In the rehabilitation of this coffee industry only one plan is 
feasible: to increase the per acre production, and to do this work- 
ingmen capable of 100 per cent, of labor daily are needed. Until 
anemia among this class is thoroughly under control this will be 
impossible. 

The Laborer. He is a tiller of the soil, pure and simple, living 
by sufferance in a rude hut he built, but whose ground he does 
not own. With a large family he is powerless to save any of his 
earnings, and, as Weyl puts it, it would be a crime for him to 
attempt it. When not a victim of anemia he is usually a well- 
nourished, well-built man of medium stature, reserved, suspicious of 
strangers, unschooled but astute, generous, and respectful. Again 
eliminating anemia, his diseases are few, as are his vices. He is 
long-suffering, and, above all, hardworldng, but his methods of 
labor are primitive and wasteful. He is totally dependent upon 
the outcome of the crop he labors to realize, and, not being a land- 
owner, unable to read and write, he looks to the planter he serves 
for protection and ideas. 

In the mountains he is a coffee laborer and a white man. On 
the coast he is more frequently a negro or a mulatto, notwithstand- 
ing the tendency of late years for the white coffee laborer to work 
in the sugar fields during the inactive season in the coffee planta- 
tion. His food is confined practically to native vegetables and 
fruits, with rice, codfish, coffee, and condiments. His diet lacks 
animal proteids and fats, and would be considered below par in 
Europe and North America. Take away his wages and he lives 
from hand to mouth on native fruits and vegetables, for rice, 
codfish, and condiments he must buy. 

That Spain’s protection of coffee merely brought about, a value 
of S7,500,000 in 1897, when in 1911 $5,500,000 was rendered by 
far less coffee land, without any protection and with the stormy 
past already recounted, must be considered notable. Something 
was certainly missing. When we consider that from 1890 to 1899 
the percentage of deaths from “anemia” to the total death rate 
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gradually climbed from 13 to 22^ per cent.; when we take into 
account the testimony of druggists and physicians practising in 
those days to the affect that they flourished, due to the generous 
sums spent to secure medicine and medical attendance by the 
laborer; when we realize that when 15 per cent, of the total death 
rate is due to anemia, the hemogloliin of the average laborer is 
not far from 50 or 60 per cent.; we cannot but see that Spain’s 
best endeavor fell short from her failure to solicit medical coopera- 
tion. Could sugar have attained a value of §25,000,000 a year 
with a laborer whose hemoglobin is but 60 per cent.? We believe 
not. A sugar planter fights shy of a physical wreck when he is 
looking for his laborers, for the work is hard and requires strong 
men. 

When we Americans first landed in Porto Rico our attention 
was attracted by the muddy yellow pallor of the average laborer 
in the country. The anemia of uncinariasis is really a rare 
cause of death in Europe and North America. Even severe 
cases are, apparently, very uncommon. What is justly feared 
is the diminution in laboring capacity. But in Porto Rico, with 
about 300 persons to the square mile, with ideal cultural condi- 
tions for the larvse, and with small coffee estates in whose shady 
groves hundreds of barefooted workers daily congregate, clearing 
underbrush or picking coffee and continually befouling the soil, 
each laborer receives an almost daily dose of Necator Americanus, 
a series of multiple infections that fairly break through the most 
impervious .natural immunity and leave an entire class anemic, 
with a frightful death rate, impossible to comprehend outside of 
Porto Rico. When it can be said that 30 per cent, of all deaths 
occurred from anemia in 1900, and that over 60 per cent, of these 
deaths occurred in the mountains, that two of every hundred died 
yearly of uncinariasis, has anyone any doubt about the physical 
condition of the other ninety-eight who lived and were infected 
under the same conditions as the two unfortunates who lost their 
lives? 

To be more explicit: The hemoglobin of 577 persons presenting 
themselves for treatment in the Bayamon dispensary in 1904 
averaged 43.09 per cent. This was at the beginning of our cam- 
paign, and is an especially valuable note, because Bayamon is 
a coast town where anemia should have been least prominent, 
but which nevertheless represented the laboring class of sugar, 
tobacco, and fruit estates, the industries of that rich municipality 
at that time. 

In the same campaign of 190Ir-1905, of a total of 5490 treated 
personally by myself and two associates, 22 per cent, were light 
or very light cases; 19 per cent, were moderate; 41 per cent, were 
intense or very intense, and 18 per cent, were unclassified. In 
the six years’ campaign, in which 287,528 persons were treated. 
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3.99 per cent, were very light cases, 20.39 per cent, light, 44.90 
per cent, medium, 25.05 per cent, intense, and 4.68 per cent, very 
intense. There was 0.96 per cent, unclassified. When we consider 
that we did not classify these cases by hemoglobin percentage in 
the majority of instances, there may be some objection raised to 
any attempt at classification; but when we also note that our 
dispensary physicians had become familiar with the clinical types 
throughout their life in Porto Rico, and were keen at placing the 
cases in the class they belonged, it will be seen that the error, if 
there was any, was exceedingly slight. This we know from our 
own experience, where a series of several thousands were subjected 
to a hemoglobin examination at the beginning of the work. Our 
classification by hemoglobin percentage was as follows: 

Between 60 per cent, and normal, a light or very light case. 

Between 30 and 60 per cent., a medium or moderate case. 

Below 30 per cent., an intense or a very intense case. 

The clinical estimate of the grade of the disease was as follows: 

A light case: An individual, previously vigorous and energetic, 
gradually finds himself losing in strength and inclination to work, 
with symptoms of dyspepsia and perhaps a faint pallor. To his 
friends and neighbors he is “run down.” To unfriendly eyes he 
is “lazy arid good-for-nothing.” 

A moderate case: A moderately anemic individual, with minus 
activity of mind and body. The patient looks and feels definitely 
sick. There is no longer mere disinclination to work, but partial 
inability. He is pale, exertion brings on throbbing of arteries 
and palpitation of the heart; sudden changes of position, sudden 
dizziness. He is half narcotized, as it were. 

An intense case: The patient has arrived at that stage when 
a fatal termination may occur at any time. Extreme pallor, 
edematous extremities, dilated heart, etc. 

On referring to the 5490 cases of 1904, where the taking of 
hemoglobin percentages on admission was often practised (upon 
which percentage the type of the disease was based), and eompar- 
ing this result with the estimate of the case as established clinically 
in over 280,000 cases subsequently treated, it will be seen that 
by the latter method the seriousness of each case was rather apt 
to be underestimated than overestimated. 

In whatever light we choose to view it, we can see how sick a 
laboring class Porto Rico had. My own experience has led me to 
eonsider the hemoglobin percentage a fair estimate of laboring 
capacity between 20 and 85 per cent., although it is wonderful to 
see the work attempted by an anemic laborer. Below 20 per cent, 
he is usually hors-de-combat, and above 85 per cent, speeulation 
coneerning his laboring eapacity as afiected by the worm he harbors 
is too uncertain. This means that the average anemic working- 
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" man in Porto Rico lost at least 50 per cent, in working capaeity 
from “anemia.” 

This unrecognized disease from earliest colonial days has been 
responsible for the unjust charge of the full-blooded European 
that the Porto Rican laborer was lazy and indolent, and only after 
a tremendous cj'clone, which threw the coffee-worker upon his 
own resources, was the mask snatched from the face of one of the 
most pitiful situations known to medical history. When urged 
by the planter, by the insular government, by the American people, 
to arise and go to work, he laid down to die in large numbers, at 
last incapable of responding to even dire necessity. 

Anemia in Porto Rico, influenced by the special conditions 
incident to the downfall of coffee and by the thousand and one 
factors which go to weaken the resistance of a defenceless and 
poverty stricken people to a chronic exhausting disease, deeply 
affects the laborer, the landowner, and the territory. 

The Effect of Uncinariasis tipoii the Laborer. 1. To reduce his 
earning capacitj^’: Many times he is paid for the work he accom- 
plishes in a day. This is eminently true of coffee-picldng, where 
he receives from ten to fifteen cents per almud or conventional 
box-full. Some planters have two sets of Avages: one for a healthy 
man and another much loAver, for an anemic. Incidentally they 
state that they lose money on the anemic, even with his lower 
wage, but have not the heart to discharge him and so retain him 
in the hope that he may be cured and SAvell the numbers of his 
no-too-numerous Avorkers. 

2. To sap his scanty wage from the purchase of medicines and, 
in some cases, from doctor’s fees: The amount of patent blood 
restorers sold in Porto Rico in past years is astonishing. When 
finances here Avere at their lowest ebb after the cyclone this ghoulish 
industry saAv its best days. Doctors could not possibly reach the 
sick rural population, CA’en had they desired, for the municipal 
doctor has on an aA’^erage 15,000 people to attend, often more. 
These were practically all indigent, and 70 per cent. Avere more 
or less sick. They IWed not in town or hamlets, but in cA^ery nook 
and cranny of the municipality, nine-tenths of aaRoso population 
Avas distributed throughout the rural districts, unapproachable 
by roads, and generally reached alone OA’er breakneck trails. OA'^er 
five visits a day to such sick AA^as impossible, and only the few 
fortunate ones had a modest fee to tempt a physician’s call. The 
rest had to depend upon the Ijdng promises of patent medicines 
and charlatans. 

3. To clog his mentality and reduce his spirit: “Over all the 

A’-aried symptoms with AARieh the unfortunate jibaro, infected by 
uncinaria, is plagued, hangs the pall of a drowsy intellect, of a 
mind that has receh^ed a stunning bloAV. . .. . There is a 

hypochondriac, melancholy, hopeless expression, AAdiich in seA’ere 
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cases deepens to apparent dense stupidity, with indifference, to 
surroundings and lack of all ambition. 

Such people are unable to act on their own initiative, and have 
to be driven to work and told eaeh thing separately several times 
before they understand. 

4. To prevent him from avoiding infection: The earnings of a 
family averaged in 1904 according to Weyl, the expert of the 
Department of Commerce and Labor of the United States, con- 
siderably less than $100 a year, and there was work available upon 
only four days in the week. Nine months in the year the majority 
had no steadj'’ work and during the other three months, or at the 
time of the coffee harvest, the whole family was employed and 
payment was made, in coffee plantations at least, according to 
amounts picked. Fifty per cent, of a normal picldng was 50 per 
cent, lost directly from disease. Should every cent of his earnings 
be spent for food, his ration would still be inadequate for his work- 
ing necessities. In this way shoes were an impossible luxury. His 
miserable physical and mental condition, lack of market from 
impassable roads, lack of beasts of burden with which to work, 
made cultivation of garden patches out of the question. 

5. To prevent his seeking employment elsewhere than in the 
coffee grove: Coffee laborers, sick vdth anemia, are not wanted 
on sugar plantations where there is less chance of infection and , 
better pay. Thus his infirmity peonizes him and binds him to 
the grove. 

The Effect of Uncinariasis upon the Planter. 1. If the roaming 
coffee picker could earn but a scant 50 per cent, of what he should 
earn in health, the regularly employed, living under practically 
the same conditions, could not be expected to earn more. As a 
matter of fact, even with the ridiculous wage paid in 1904 (thirty 
cents), the planter lost money in inefficient labor. In a visit made 
by me to a coffee plantation about two years ago, so remote from 
the stations for the treatment of anemia that the laborers were 
nearly all uncured anemics, I was told by the planter that he was 
thoroughly discouraged and was about to give up; that he had 
1800 acres of the best coffee land, much of which he could not 
afford to put under cultivation, owing to the miserably insufficient 
output of the part already cultivated, and that he calculated his 
loss from sick laborers at about 50 per cent. It was then afternoon 
and the harvest time; the pickers were returning from the grove 
and depositing their day’s collection in the mill. I stationed my- 
self at the door and asked each one what his picking had amounted 
to on that day, having first established the normal amount which 
they should have picked per man. The average of some two 
hundred laborers was 50 per cent, short, and more, of what it should 

= Uncinariasis in Porto Rico, Senate Document, No. 808, 1911, Government Printing Office, 
Washington, D. C. 
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Lave been, or two almudes a day. The amount received for a 
box full, or almud, varies Avitli the abundance of berries, but on 
that day was twelve and a half cents an almud. 

So here were two hundred people who had lost at least §50 from 
a curable and preventable disease in one day. To have seen those 
poor rain-bedribbled, muddy, barefooted anemics one wondered 
how they ever brought in the coffee they picked, and, as a matter 
of fact, some stated tliat they had to be lielped in by stronger 
comrades! Of these pickers many were pointed out to me as 
regularly employed peons of the estate, and these were indistin- 
guishable from the rest, as far as the degree of their anemia went. 
When the incentive to make as large a picking as possible was 
only able to produce 50 per cent, of a healthy man’s output, can 
we expect that these peons, working by the day and in the same 
physical conditions, should yield more for a wage? 

2. With all the peons the planter could afford to pay, a large 
part of his estate remained uncultivated, or, if all cultivated, it 
would be so poorly worked as to yield only a fraction of its normal 
output. 

3. The ideal of the planter is to secure enough peons to almost 
handle the crop, leaving a minimum to be employed at harvest 
time, for such itinerant laborers have to be provided for during 
two or three months in lodging, often for a meal, etc. The larger 
the number hired at harvest' time the greater the expense . aside 
from the wage. In the presence of an anemic peon class, no planter 
can make economic calculations on his crop. 

4. There is at present a scarcity of labor in the coffee planta- 
tions. Many good laborers have left the plantation to seek employ- 
ment in the sugar and tobacco fields, where the pay is better. 
But the men who leave are the cured cases of anemia, who other- 
wise would not be acceptable to the sugar estates. The result is 
that the planter in the mountains has to pay a higher wage than 
before, and still struggle with his anemics. This is a class that is 
rapidly disappearing, but the fact remains that it looks as though 
the coffee men would have to fight anemia to the bitter end, and 
long after the scourge will have ceased to become a serious menace 
to the success of the sugar and tobacco industries. 

The Effect of Uncinariasis upon Insular and Mimicipal Govern- 
ment. 1 . In a country where so large a percentage of the inhabitants 
live from hand to mouth, without any money saved for emergencies, 
in the presence of a disease which palpably affected 70 per cent, of 
the rural laborers, and caused in 1900 twelve thousand deaths, the 
resources of that country are strained to provide for them. About 
one-half of the insular taxes are covered into the insular treasury 
for roads, education, etc. Local roads, street construction, and 
other purely municipal expenditures have to be provided by the 
municipality. Were this municipality to provide for the proper 
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treatment of all its indigent sick, including expenditures for 
medieines, it would irremediably go bankrupt. As a matter of 
faet the paltry sums appropriated for this purpose never meet 
the situation. In many municipalities the proposals to furnish 
medieines for indigents were bid upon by local pharmacists, and in a 
month or so the entire amount was spent for the fiscal year. Even 
these sums of money, not always wiselj^' spent and not large, repre- 
sented, nevertheless, a great effort on the part of the poor town. 

2. The property values naturally depend indirectly on the out- 
put, and when the properties are only partially developed the 
assessments fail to yield what they should. 

3. The laborers employed by the insular government were apt 
to be the more anemic ones, the best having been absorbed by the 
plantations. In fact, these very sick were employed on roads at 
enormous expense at the time when it was supposed that their 
condition resulted from starvation, and as a measure of relief to 
the poor. No one can ever know what percentage of these appro- 
priations was lost from inefficient labor. 

When all is said and done, it is plain that to permit the coffee 
industry to die out in Porto Rico is really unnecessary, and very 
harmful. It is to many minds the crop of crops for the interior of 
Porto Rico, and its loss will ultimately spell ruin to sugar and 
tobacco, for these Antillan Islands, bared of their trees, become 
subject to long droughts and torrential washouts. This has actually 
happened, apparently, on the south coast, where a ^3,000,000 to 
$6,000,000 irrigation plant is seeking to save Guayama, Salinas, 
and Ponce sugar. The mountains to the north are scarred and 
bare, and, for lack of the roots of bushes and the shade of trees 
to store up and gradually deliver by hundreds of little streams an 
ample water supply to the rich coast lands below, one of the richest 
sugar districts on the island is threatened. All of this aside from 
other considerations already mentioned. 

Uncinariasis affects the whole island, directly and indirectly, 
but it is the chief bane of the coffee industry. To solve the eoffee 
problem no plan is complete, nor would such a plan be successful, 
which takes no aecount of this medieosoeial problem. In Weyhs 
report of labor conditions in Porto Rico in 1904 to the Department 
of Commerce and Labor of the United States we find the following: 

“One of the most important of all the factors infiuencing the 
condition of the laboring classes of the island is the disease of 
anemia. This disease, which mainly attacks the poor of the island, 
more, perhaps, than any single factor, impairs the industrial 
efficiency of the great mass of Porto Rican laborers. The economic 
importance of the disease cannot be overestimated . . . the 

disease is so widespread as to be considered practically universal. 
The effect upon the conditions of the laboring classes of Porto 
Rico of completely obliterating the disease of anemia would be 
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almost incalculable. INIanj^ persons who are now too sick and 
weak to work would then be enabled to do so, and the industrial 
efficiency, as it is affected by the muscular strength, the nervous 
energy, the physical endurance, and the intelligent direction of 
work of the people would be vastly increased. An energetic move- 
ment with a view to the obliteration of the disease is probably 
the greatest single step which can be taken at the present time 
toward improving the industrial efficiencj’’ of the laboring classes 
of Porto Rico.” 

From 1904 to 1910 inclusive there have been treated for their 
anemia by a special service 300,000 persons in round numbers. 
This number will be much increased by adding the fruit of unofficial 
work, as follows; 

1. Cases treated by physicians not connected with the service; 
Today there is hardly a physician who does not treat the anemic 
jibaro with thymol. Many times this is done without a previous 
fecal examination, in spite of our protests, but inasmuch as 99 
per cent, of such cases are due to uncinariasis, great good results 
therefrom. 

2. Cases treated by religious societies and medical missions; 
Their number is large, and they contribute in a most practical 
way to the general work. 

3. Cases treated by charlatans; Remembering what has been 
said concerning the difficulty attached to reaching a doctor from 
the remote barrios of a municipality, is it any wonder that the 
more calculating jibaros learn the simple technique of treatment 
and apply it extensiA’^ely for a consideration? That this is by no 
means uncommon is seen by sldlful questioning throughout these 
barrios. A vigorous war upon these interlopers has been carried 
on from the first, but it is hopeless to expect to catch them all. 

4. Cases treated by the family; The administration of thymol 
and salts for anemia is rapidly becoming a family remedy in certain 
parts, as quinine and calomel is in our South. Even some pro- 
prietors of estates are gingerly talcing it up. Of course, this too 
is all wrong, but what can be more natural? Theoretically it is 
hard to obtain drugs without a physician’s order, but in practice 
it is by no means difficult. 

5. Cases treated by the officials of the anemia service in the 
intervals between appropriations to continue the work; On several 
occasions there was a hiatus between the ending of the fiscal year 
and the reestablishment of the anemia service. On one occasion 
the legislature was convoked in special session for the purpose of 
providing for the irrigation of the south coast and to reappropriate 
funds to continue the anemia work which it had failed to do at 
the regular session. In these intervals our physicians kept their 
stations open and worked without pay, although their records 
were no longer kept as they had been before. In addition to all 
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this there have been many thousand cases treated by the present 
sanitary service, which took over the work on July 1, 1910. 

Hookworm disease probably gained its foothold in Porto Rico in 
1530, nearly four hundred years ago. In 1788 Fray Inigo Abbad 
states that “the jibaros had the color and aspect of convalescents.” 
How many years this color and aspect had been observable he 
does not say, but we can safely affirm that for two hundred years 
Porto Rican anemia had been explained by the compound theorjr 
of improper food, tropical climate, and malaria. 

To change the fixed belief of a people, the heritage of two hundred 
years, was no easy matter. From 1899, when this anemia was 
first identified by the writer as ankylostomiasis until 1904, when 
the real campaign against it began, was a period of hard work in 
propaganda and scientific studjn 

The result of the universal application of a specific remedy for 
this anemia has surpassed our most extravagant hopes. Today 
a bad case of uncinariasis is rare indeed along the highways of 
Porto Rico, where before in every town the traveler halted he 
was besieged by pitiful beggars in the last stages of the disease, 
unable to work and driven by hunger to implore charity from 
passersby. Few cases of moderate severity are seen, and, indeed, 
the color and aspect of the Porto Rican people can no longer be 
described as that of convalescents. 

The mortality from anemia is but one-eighth of what it used 
to be. The total death rate has fallen from 42 per 1000 in 1899- 
1900 to about 22 per 1000 in 1912, and only in the mountains, 
in those far-away barrios unseen by traveler and even by the city- 
bred Porto Rican, does hookworm still stalk abroad, not indeed 
as it did before, for vnth the universal treatment of the disease 
came the universal education of the people, and today there is 
scarcely a jibaro who does not know that no one need die of his 
old enemy, “la anemia.” 

At the close of each year of work the Commission has made it a 
feature of the annual report to publish letters which demonstrate 
the enthusiasm and earnestness of those who worked with us to 
secure our ends. Until 1907-1908 our data had been secured from 
our physicians, who were really best fitted to judge of the results 
we were obtaining; but in the last-named year the municipal 
officials of thirty-seven towns, in each of which stations had been 
working throughout the year were called upon to express their 
opinion of the necessity for continuing the work. The Mayor, 
voicing the sentiments of the council, and, in some instances, the 
town council by formal resolution, eloquently appealed for its 
continuance, citing the improvement in the health of the people, 
the reduction in mortality, and the saving on the municipal budget 
for medicines. Many stated that they would gladly bear part of 
the expense to keep up the work, nine passed resolutions calling 
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upon the Governor to convoke the legislature in special session 
to appropriate funds enough to proceed with the campaign, and 
practically all paid a tribute to the work that amply repaid its 
physicians for the thousands to whom they had administered. 

Thus we have the expressed approbation and support of the 
physician and of the people through their municipal officials. We 
have a demonstration, eloquent and persistent, of the jibaro’s 
faith in this new “theory,” which brought him daily in throngs 
over many a weary trail without the slightest compunction to our 
stations. We have the franlc expression of the legislature, which 
from year to year has liberally supplied the necessary funds for the 
maintenance of the work to a total of nearly $200,000. We have 
the earnest interest of all the governors of Porto Rico, beginning 
with Governor Hunt, in 1904, who together with the Honorable 
Regis H. Post introduced the first appropriation, to the present 
executive. Governor George R. Colton, all of whom have year 
after year urged upon the legislature the absolute necessity for 
supporting this campaign. 

In short, no class nor condition of people in Porto Rico, hardly 
an individual, doubts the necessity of fighting anemia and of 
paying large sums of money to do so. 

Notwithstanding all this, when I decided to write upon this 
subject it seemed to me that all of this testimony should receive 
that of the planter himself, who could perhaps say with even 
more certainty what these benefits have really amounted to. 
Accordingly, I addressed a circular letter to about 400 sugar, 
coffee, tobacco, and fruit growers representing every municipality 
in the island. Although the time is too limited since they were 
sent for me to have received answers from all, I give after each of 
the following questions the composite answer made by the 224 
from whom replies have been received; 

First question; “What percentage of laborers, who could per- 
form a full day’s work did you have on your estate in 1900?” 
Answer: 40 per cent. 

Second question: “What percentage of efl&ciency for labor have 
your peons gained since they have been cured of their anemia?” 
Answer: 61.7 per cent. 

Third question; “What percentage of anemic peons exist today 
on your plantation? ” Answer: 17.5 per cent. 

Fourth question: “Do you believe that by curing them your 
own profits would increase, and if so, by what per cent. ? ” Answer : 
Yes, by 40 per cent. 

More than half spontaneously appended a warm and sincere 
expression for the results of the campaign; many demanding that 
it be kept up, and stating that the island legislature in all its 
' history had never voted money that had been better spent. 

I believe that the sentiment of the planter is best expressed by 
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the following letter (in answer to one of my own, enclosing a copy 
of the paper I am now presenting) from the president of the 
Coffee Growers’ Association of Porto Rico: 


"Ponce, P. R., July 15, 1912. 

“Dr. Bailey K. Ashford, San Juan. 

“My dear Sir: 

“In answer to your circular of last June and your communi- 
cation of the 12th instant, I desire to make the following observa- 
tions: 

“I have carefully read your interesting work on the economic 
aspects of the campaign against the anemia of this island, and I 
do not find anything to add to it, nor do I believe that I should 
have to make an}^ correction in it. You have said everything. 

' The results of this campaign should not be viewed solely in the 
light of the notable reduction in mortality shown by the statistics, 
so far as they refer to uncinariasis, but in the return to the socio- 
logic normal of the large masses which the disease had rendered 
useless for work, in the work these masses are now contributing 
to our overincreasing production, in the number of human beings 
saved from beggary and the life of parasites, in the corresponding 
increase in our commerce, and in the general betterment of an 
important percentage of our people. 

“The shortness of time at my disposal deprives me of the pleasure 
of making a careful investigation concerning this matter in order 
to be able to respond to your questions with exactness. I am not 
able therefore to answer these questions with mathematical pre- 
cision, but I can, indeed, assure you (and this everyone here in 
Porto Rico knows) that the laboring capacity of our workingmen 
has notably increased to such a point, indeed, that an infinite 
number of laborers, completely invalided by their anemia, and 
for this reason absent from their work in the plantations, are today 
performing work that cannot be surpassed in any place. 

There are two facts that speak with overwhelming eloquence 
for the value of the anemia campaign: 

“1. That our production of sugar has been raised from 70,000 
to 300,000 tons; the production of tobacco has increased surpris- 
iiigly; and the coffee crops, with variations due to the rainfall, 
are now almost what they used to be before the cyclone of 1899. 
Moreover, there has not been any lack of personnel to handle the 
increased production. 

“2. That in spite of the great number of laborers who descend 
to the coast, attracted by the work of the sugar and tobacco planta- 
tions, they are not missed in the mountain districts of the interior 
where coffee is cultivated and where the scourge of anemia was 
greatest. 
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"In short I believe that everyone here admits, as a fact beyond 
discussion, that the campaign against anemia has powerfully influ- 
enced the increase in the laboring capacity of our working people, 
those who have been treated being today as strong as the strongest. 
The important proposition now would be that government and 
planter should work together, each in his sphere of action, not 
onlj’’ to prevent the disease from invaliding as before our country 
people, but to safeguard those who have been already cured against 
a reinfection, in order that the fecund work which you and your 
confreres have done may not be rendered sterile. 

“With my best regards, I am, yours truly, 

(Signed) X. Maeiani.” 

(Translation from Spanish.) 

When we confront this data with our estimate in 1902, that 90 
per cent, of the rural population and some less of the tovms were 
infected with Necator Americanus, and that 70 per cent, of these 
were more or less sick, it will be seen that this estimate was not 
far from the truth. 

We considered that we had to deal with about 800,000 infected 
at the beginning of our campaign when the population was 950,000; 
300,000 were treated in the six years of existence of the special 
anemia service, four years of which that service consisted of Porto 
Rican physicians, under the direction of Dr. Pedro Gutierrez. 
From 100,000 to 200,000 more have received treatment to date, 
which have not been included in our offlcial statistics, and 300,000 
still require it. But of this 300,000, fully 200,000 are really light 
cases, or simply worm-carriers, leamng only about 100,000 who 
are palpably sick. The majority of these sick are in the hitherto 
inaccessible mountain barriors. 

It is a natural temptation to figure 'out the millions saved per 
year to employer and employed; the value of lives which would 
have otherwise been lost; the impetus wdiich agricultural life has 
received by raising the hemoglobin of the laboring poor of Porto 
Rico, but I will leave that to each one wdio hears or reads this 
narrative to estimate for himself. 

Enough has been said to bring to the consciousness of every- 
one that scientific medicine has made a wdiole people 50 per cent, 
better physically than they w^ere before, and has played a -winning 
card in bringing about a 400 per cent, increase in Porto Ricoh’s 
commerce. 
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URTICARIA TREATED WITH EPINEPHRIN. 

By Arthur W. Saa^ann, M.D., 

ASSISTANT VISITING PHYSICIAN TO THE SECOND MEDICAD DIVISION OF THE PRESBYTERIAN HOSPITAL, 
NEW YORK; INSTRUCTOR IN MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. t. 

In six cases of urticaria which I liaA'^e treated by the subcutaneous 
administration of epinephrin the injections Avere folloAA'^ed by a 
rapid disappearance of the erythema and AAdieals.^ In each case 
a dose corresponding to about eight minims for an adult of one 
hundred and forty pounds was gh'^en hypodermically, and the dose 
AA'^as repeated in ten minutes. Two doses sufficed in every instance 
to cause the complete fading of the rash. An improvement was 
usually evident eight minutes after the initial dose, and was most 
marked between ten and twenty minutes, during AAffiich time, 
especially in the scA'^ere cases, the rapidity Avith Avhich the eruption 
subsided was very striking. After twenty minutes there usually 
remained some erythematous blotches, or small, pale wheals, 
which continued to fade until the skin looked entirely normal. 
All itching ceased in from five to twenty minutes after the first 
dose. 

In Case V the eruption did not return until three days later, 
when epinephrin was again given (see Case VI). In Case II 
it recurred after seven hours. In the three most severe cases 
(Cases III, IV, and VI), all of which were serum rashes, the Avheals 
began to reappear in from one to two and a half hours after the 
initial dose of epinephrin, and increased steadily for from one to 
three hours more, when the eruption was again at its height. I 
have no record of Case I, and cannot say AAffiether or not the 
wheals recurred. 

Unfortunatel}'^ I was not able to be with any of the patients 
when the rash began to reappear, and therefore had no opportunity 
of repeating the treatment in such cases. There is no doubt that 
if the exciting cause of the urticaria is still sufficiently active the 
wheals Avill recur in an hour or two unless the treatment is continued. 
It Avill be interesting to see whether or not the condition can be 
relieved for longer periods, or even permanently, by repeated and 
properly regulated doses. 

A brief account of each case folloAA'^s. For blood pressure curA^es, 
see chart, page 376. 

Case I.— Boy, aged about tweh'^e years, AAdio AAdiile a hospital 
patient incidentally dcA'^eloped moderate urticaria, supposed to be 
of gastro-intestinal origin. He was gtyen tAAm subcutaneous injec- 
tions of adrenalin ten minutes apart. The wheals started to fade 


^ The preparation used vas the 1 to 1000 adrenalin chloride solution of Parke, Davis & Co. 
VOL. 145, NO. 3. — ^aiARCH, 1913 13 
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soon after the first injection, and rapidly disappeared after the 
second. I have no records of this case, and cannot say whether 
or not the wheals returned. 

Case II. — ^Man, aged twenty-eight years, who for some time 
had had two or three attacks CAmry year of sivelling and redness 
of the fingers and toes, generally but not always associated with 
urticaria. When seen by me he had many small Avheals and irreg- 
ular red blotches on the dorsum of both hands and wrists, and com- 
plained of a disagreeable sensation of swollen feet, Avhich on walking 
Avere someAvhat painful, and made him feel as if his shoes Avere 
full of cotton. The s 3 'stolic blood pressure Avas 113 mm. He Avas 
gwen eight minims of adrenalin solution subcutaneously’’, and the 
dose was repeated in ten minutes. Eight minutes after the first 
dose the subjective sensations in his feet were less marked, and 
the wheals and blotches on both hands and AATists Avere fading. 
In tAventA'^ minutes onl^y a feAV faint red blotches on his left hand 
remained, and one foot felt slightly'^ SAVollen. In thirt.y-tAVo minutes 
no trace of the eruption remained and both feet felt entirely’’ normal. 
The patient remained Avell for seven hours, AA’hen the condition 
returned less severely than before. 

Case III. (Diphtheria). — ^Boy’’, aged three and a half .years. 
Weight about thirty-five pounds. Systolic blood pressure, 75 mm. 
The patient had received a single dose of antitoxin eight day’s 
before. At this time his abdomen and the inner sides of both 
thighs were covered Avith large Avheals, around Avhich Avas a fiery’ 
red erythema. Wheals and red blotches Avere scattered irregularly 
oA’er his face and both arms, and there Avas some edema of the 
foreskin. The eruption aa’os a severe one, and the itching AA’as 
extreme.. Two minims of adrenalin solution Avere gh’en subcu- 
taneously’, and repeated in ten minutes. In six minutes after the 
first dose there Avas a slight diminution of the ery’thema on his 
abdomen. In eight minutes a change on his abdomen, face, and 
thighs was perfectly’, distinct. In tAveh’e minutes the ery’thema 
Avas nearly’ gone. The wheals then began to disappear Avith great 
rapidity, and in nineteen minutes had entirely’ faded from the face, 
abdomen, and right arm, a feAV still remaining on the left hand and 
thighs. These continued to fade, and in tAventy’-eight minutes 
had disappeared from his hand and right thigh, leaving only’ a 
few small Avhitish eleA’ations on the inner side of the left thigh, 
whieh failed to entirely’ disappear. The edema of the foreskin 
Avas also gone. The boy’ Avas much relicA’ed for the time being, 
and for the first time that day’ AA’ent to sleep. One hour and ten 
minutes after the first dose the Avheals began to reappear, and 
three hours later Avere as bad as eA’er. 

Case IV. (Convalescent Diphtheria). — Boy’, aged ten y’ears. 
Weight about seA’enty’ pounds. Sy’stolic blood pressure, SO mm. 
10,000 units of antitoxin had been gh’en eight day’s before. Again 
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in this case the urticaria was severe, wlieals and erythema being 
profusely scattered over the face, neck, calves, and arms. There 
were a few wheals on the abdomen, and the penis was swollen on 
one side. He was given four minims of adrenalin solution, and 
after ten minutes, five minims. Nine minutes after the initial 
dose there was slight fading on his neck, back, and right calf. 
Though the eruption was still very marked, the boy said there was 
no longer any itching. In fifteen minutes the eruption was rapidly 
fading, and in nineteen minutes was almost gone from the face, 
neck, and back. In twenty-five minutes the wheals were entirely 
gone, and all that remained of the eruption was a blotchy erythema, 
which still persisted on the right arm and both calves. These spots 
continued to fade, and in thirty-five minutes the skin was entirely 
clear. In two hours and a half after the first dose of adrenalin 
the wheals were again appearing, and soon after the eruption was 
as profuse as ever. 

Case V. (Diphtheria). — Boy, aged seven years. Weight about 
sixty pounds. Blood pressure, 80 mm. The patient had received 
10,000 units of antitoxin, and had developed the eruption three 
hours later. When I saw him, one hour after the first appearance 
of the rash, there were a few single wheals on the left hip, face, 
shoulder, and pubis. The right cheek was swollen and blotchy. 
The rash was of a mild type. Four minims of adrenalin solution 
were given, and the dose repeated in fifteen minutes. In four 
minutes the wheal on his hip was distinctly blanched. In eight 
minutes all the wheals had faded somewhat. In sixteen minutes 
they were nearly gone. In twenty-five minutes they had entirely 
disappeared. The eruption did not return for three days, when 
it recurred in severer form, and the patient was again treated with 
epinephrin as Case VI. It is interesting to note that in this case 
the blood pressure failed to rise more than 2 mm., and yet the 
wheals were affected as in the other cases. 

Case VI. — Same boy as Case V, three days later. The eruption 
was much more extensive this time, the wheals covering in a solid 
mass the inner sides of both thighs, and being scattered over the 
face, back, and chest. The systolic blood pressure was now 68 mm. 
He was given four minims of adrenalin solution, and the dose was 
repeated in ten minutes. Slight fading was noticeable ten minutes 
after the initial dose. In nineteen minutes the face and back were 
entirely clear, the chest nearly so, and the thighs much improved. 
In thirty-five minutes the eruption had entirely vanished, except 
for a few small whitish elevations on the inner side of the left 
thigh, resembling those in Case HI. These continued to fade, 
and fifteen minutes later were entirely gone. In two hours after 
the intitial dose a few large wheals began to reappear on the back, 
and an hour and a quarter later the eruption was again at its 
height. 
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The striking manner in which the erythema and wheals have 
subsided in these cases is interesting in connection with work 
recently done on epinephrin by Janeway and Park." Using 
strips of excised peripheral arteries they confirmed the work of 
Meyer^ and others, which showed that contraction occurred 
when subjected to epinephrin in high dilutions, and they showed 
further that the degree of contraction depended not only on the 
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Chart. — The subsidence of the rash and its relation to the blood pressure. The heavy line 
represents the S 3 'stolio blood pressure. The light line represents the eruption. When declining 
it indicates fading of the tvheals. The point where it reaches the base line marks the time when 
the wheals have disappeared and only erjd.hematous blotches remain. 


strength of epinephrin, but also on the state of tonus in which the 
vessels were at the time. That is, if the vessels were already 
somewhat contracted, little further contraction resulted from the 
epinephrin; whereas, if they were relaxed, the contraction was 
much greater. Park^ found that the same principle held good 
in regard to the dilatation of the coronary artery of the ox, which 
is produced by epinephrin, and that if the artery were contracted 


2 The Question of Epinephrin in the Circulation and its Relation to Blood Pressure, Jour. 
Exper. Med., 1912, xvi, 541. 

* Ueber einige Eigenschaften der GefSssmustulatur mit besondcrer Berucksichtigung der 
Adrenalinwirkung, Zeitschr. f. Biol., 1906, xlviii, 352. 

< Observations rvith Regard to the Action of Epinephrin on the Coronary Arterj’, Jour. Exper. 
Med., 1912, xvi, 532. 
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a much greater dilatation occurred than if it were already in a 
state of relaxation. He suggested . that this might explain the 
strildng relief often produced by epinephrin in cases of bronchial 
asthma, where the effect on the bronchi is out of all proportion 
to any apparent effect elsewhere in the body; for as has been 
observed by Eppinger and Hess,® and also by Frank® there 
may result marked relaxation of the bronchi, with little or no rise 
in blood pressure. In such cases as Parld pointed out, the drug 
seems to have a more or less selective action on certain structures, 
depending probably upon their state of tonus. 

From the results obtained in these six cases of urticaria, it seems 
probable that in such cases too the vessels in the wheals are in 
a state of optimal tonus for the action of epinephrin, and that on 
them the drug has an unusual and selective effect. In contrast 
to asthma, however, the rise of blood pressure which occurred was 
in most cases greater than usually follows subcutaneous injections 
of epinephrin in other types of disease, or in health, and may have 
been due to a generally relaxed condition of the arterial tree, 
which one would expect to be present in such cases. A relationship 
between the rise in pressure and the subsidence of the eruption 
is shown in the chart, where it is readily seen that in every instance 
except in Case V the wheals began to fade soon after a marked 
rise in pressure had occurred, and continued to fade while the 
pressure was rising or still above normal. On the other hand, the 
inconstancy of this relationship is shown in Case V, where the rash 
nearly disappeared before any rise of blood pressure took place, 
and by the fact that in most of the cases the wheals did not reappear 
for some time after the pressure had again fallen to its starting 
point. It is therefore by no means certain whether the disappear- 
ance of the rash depends entirely upon the local contraction of the 
bloodvessels or whether it also depends in part upon some other 
process. Meltzer and Auer® have shown by animal experimenta- 
tion that epinephrin retards absorption from the tissues into the 
blood and transudation from the blood into the tissues, and that 
this effect is maintained well after the blood pressure has fallen 
to normal. It is possible that this may be instrumental in causing 
the wheals to disappear, though it would seem more logically to 
be a factor in preventing their reappearance. 

The effect produced in these cases of urticaria suggests that 
epineplorin might_ be used to advantage in certain more serious 
yet similar conditions. One such condition is “angioneurotic 
edema ’ in its various forms. At the present time, except for 

' Zur Pathologie des Vegetativen Nervensystems, Zeitsohr. f. klin. Med., 1909, Ixvii, 344. 

Bestehen Beziehungen zwischen chromaffinem System und der chronischen Hypertonie 
des Menschen, Deutsch. Arch. f. klin. Med., 1911, ciii, 397. 

’ The Physiologic Action of Epinephrin on the Bronchi, Jour, Exper. Med., 1912, xvi, 558. 

® The Influence of Suprarenal Extract upon Absorption and Transudation, Philadelphia, 
1904, xxvii, p. 8. Reported in Trans. Assoc. Amer. Phys., 1904. 
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general hygienic management, little can he done for these cases, 
and it will be interesting to ^ee what can be accomplished with 
repeated doses of epinephrin. In cases of edema of the epiglottis 
or larynx due to disturbance of this type epinephrin gi\^en intrav- 
enousl}'^, if its action were similar to what it has been in these 
cases of urticaria, might well be the means of saving life, when 
the local application of the drug and other measures liad failed. 

Another such condition is anaphylaxis, with severe bronchial 
spasm and edema. From its physiological action on the bronchi 
and peripheral vessels, epinephrin should theoreticall}’^ be the most 
specific of any drug in these cases. That it may relieve the asthpia 
of anaphylaxis, at least temporarily, is well known to clinicians, 
and its effect on certain urticarias of this type has been shown in 
this paper. Whether or not it could be made beneficial in every 
such case if the doses were properly manipulated is a question of 
some interest. I know of one extreme case of anaphylaxis with 
dj'^spnea, but without edema, where epinephrin had no apparent 
effect, though it is impossible to say what larger and more frequent 
doses might have done. We know too' little, however, of the 
possible reactions which may in turn follow the primary dilatation 
produced by the epinephrin to give more than moderate doses 
in such grave cases, and this point requires further investigation. 

The rapidity with which the erythema has faded in my cases 
suggests the possibility of using epinephrin to differentiate rashes 
of purely vasomotor origin from those of other types. Hayes® 
suggested its use in diagnosticating serum erythema from the rash 
of scarlet fever. We have not yet had an opportunity of trying 
it in a case of scarlet fever, but it is rational to expect that the 
scarlet rash would fade but little or not at all. 

In concluding, I wish to thank Dr. Joseph E. Winters, whose 
kind permission to work in his wards at the Willard Parker Hos- 
pital enabled me to obtain the eases of serum urticaria, and also 
Dr. R. Hayes for many courtesies extended to me while there. 


THE DISSEMINATION AND PREVENTION OF YELLOW FEVER. 

By Joseph PI. White, M.D., 

SURGEON, UNITED STATES TUBUC HEALTH SERVICE, NEW ORLEANS, LOUISIANA. 


In order to avoid possible misunderstandings, I shall not enter 
into an argument regarding the relative merits of the observa- 
tions of Beauperthuya Knott, and others, but no discussion of 


Personal communication. 
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this subject would be fair unless it embodied the credit w^hich is 
due to Carlos Finley for arraigning the stegomyia as the cause 
in the dissemination of yellow'^ fever, and which did not recall 
the wonderful clinical observations of Carter in the Mississippi 
outbreak of 1898, in which he noted the apparent discrepancy 
between the incubative periods of the first secondary case in a 
house and those followdng it. This is true, because the notes of 
these t'wo men wnre the most important factors in leading the 
United States Commission under Reed to pursue the proper line 
of research from the start. 

To that commission, Reed, Carroll, Lazear, and Agramonte, 
we ow’^e the definite, conclusive, and irrefrangible proof that the 
female Stegomyia calopus is the transmitter of yellow^ fever from 
man to man; that she receives her infection during the first three 
days of the man’s illness and does not herself become dynamic 
for evil short of ten or twelve days, and the further proof that the 
mosquito is the sole means for such transmission, though naturally 
we cannot positively say that some other of this genus may not 
also transmit the disease until all have been tried. It is super- 
fluous to recite the findings of this commission, as they are known 
to the -udiole "^^mrld; but because there has been some inclination 
shown to still believe in the transmission of the disease by fomites, 
I think it w^ell to report additional facts coming under my own 
observation, and bearing on this phase of the matter. 

During the 1905 epidemic in Ne'w Orleans I arranged that all 
of our prophylaxis should be based upon the findings of the Reed 
Commission, and, pursuant to this policy, our yellow^ fever hospital 
was screened at every opening so effeetively that no mosquitoes 
could effect an entrance. Only one portal was provided for entrance 
and exit, which was fitted wdth triple doors, twm strong electric 
fans blowdng outward day and night, and a boy stood in the 
vestibule to locate and destroy any chance entrant. 

All fomites, soiled bedlinen, and clothing stained 'with vomitus, 
fecal matter, and blood from over 300 patients suffering from 
yelloAV fever, w'as carried wdthout any disinfection to one of the 
benevolent institutions of the city, where it whs laundered; and 
this was the only institution in the city wdiich Avas free from yelloAA^ 
fever during the epidemic of 1905. 

Our hospital, containing 120 beds, was manned as to medical 
staff, nurses, cooks, waiters, scullions, etc., with absolute disregard 
for the question of immunity, and no member of the personnel 
became infected, save one young -omman, wdio subsequently con- 
fessed she had violated her obligations, and had slept one night 
outside in wdiat Avas afterAvard proA'^ed beyond doubt to be an 
infected house. 

Patients WHre permitted to be seen by friends and relatives, 
and sometimes AARole families wnre taken into the hospital and 



380 -white; dissemination and pkevention op yellow fever 

held under observation while one of their number was sick with 
yellow fever and their house was being fumigated, nor was there 
reason to suspect that infection was transmitted in this manner. 

From the evidence of the commission, and from my own observa- 
tion in connection with this hospital and with three or four epi- 
demics, it appears to me there is no reason to believe that there 
is any other means of transmission save through the female stego- 
myia which has bitten an infected person during the first seventy- 
two hours of his fever. 

The disease presents itself in what has been arbitrarily classified 
as endemic and epidemic form. 

The endemic existence of yelloiv fever depends upon tivo factors: 
(1) The constant presence of mosquitoes of the genus stegomyia, 
and (2) the presence of a constant supply of non-immune material 
(people). The latter factor is supplied in two ways : one by popu- 
lation sufficiently large that its birth rate will supply the non- 
immune material, as is the case in such cities as Habana or Rio 
Janeiro, and the other bj'^ the steady incoming to a smaller town 
of people from remote places of habitation, such as is the case in 
communities like Cartagena, where the “paesanos,” bringing 
Tagua nuts, are constantly arriving, resting a few days, and going 
home. Such cities as Guayaquil and Vera Cruz may supply both 
conditions. 

The Stegomyia calopus is according to my observation entirely 
a domestic mosquito, and while I would not assert that under 
such conditions as might annihilate all human habitation near 
by that it might not breed in natural pools, it is nevertheless true 
that as matters ordinarily exist it always breeds in artificial water 
containers, such as cisterns, barrels, tubs, buckets, broken bottles, 
cans, stagnant drains with brick, stone, or cement sides, etc. It 
seems instinctively to avoid Avater courses having weeds and grass 
around their margin, and in a conversation on this subject with 
H. W. Thomas, of Manaos, I learned that the one breeding place 
known to him which was not deemed artificial, fulfilled artificial 
conditions in that it was a cleft in rock and free from vegetation. 

Howard also states that the stegomyia gives evidence in its 
method of attack of long acquaintance with man, since it always 
attacks from the rear or under the lower edge of a garment, and 
never where it can be easily destroyed. He considers it almost as 
much domesticated as the barnyard fowl. Many have confirmed 
Howard’s findings in this respect, also in regard to its habit of, 
biting at t-ndlight after it has become accustomed to blood feeding, 
though prior to that time it is not so discriminating 

In 1905 1 called the attention of Sir Rubert Boyce to the domestic 
character of this mosquito, and found him somewhat incredulous 
regarding my statement that I had never found it in any water 
containers save artificial ones; but I had the pleasure some months 
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later of meeting Dr. Boyce on liis return from Central America 
and the West Indies, where he had verified my observations, 
failing to find the stegomyia in crab-holes and other natural pools. 

This is a propos in connection with the statement of J . De Goyon^ 
regarding French West African ivork. He states that much atten- 
tion was paid to crab-holes, that vast numbers of them along the 
coast offer protection to the mosquitoes, and without noticing the 
apparent discrepancy, and almost in immediate connection says: 
“Le Moal has shown that the mosquitoes which inhabit crab- 
holes were principally Catageiomyia senegalensis and Uranotsenia 
annulata.” He then continues: “The larvae found in odd water 
receptacles almost exclusively belonged to the genus stegomyia.” 
He calls attention to the danger from non-reported cases, and 
advises a change in the manner of house construction, gutters, 
etc. All his observations are excellent, but he fails to note that 
poorly constructed wooden roofs and gutters furnish excellent 
breeding places. 

K. S. Wise^ also notes that “Stegomyia fasciata and Culex 
fatigans were found only in close proximity to human habitations. 
. . . The larvffi of stegomyia were never present in trenches 

nor unoccupied ponds. ” This corresponds with my observations 
stated at the 1905 meeting of the American Society for the 
Advancement of Science, 

Wise also states that the anophelines breed in trenches over- 
grown with vegetation, in hollow stumps, etc., and that clearing 
arrests such breeding; these facts are pertinent to this discussion, 
because malaria tends to confuse diagnosis, and efforts should be 
made to eradicate malaria coincidentally with yellow fever. 

The question of the flying radius of the stegomyia has given 
rise to much discussion, and for that reason I would submit some 
further observations of my own bearing thereon. 

During July, August, and September, 1905, the old French 
quarter of New Orleans known as the Vieux Carre was the most 
pronouncedly infected section of the city. 

The Louisville and Nashville Railroad runs through the river 
side of this section to its passenger station at the head of Canal 
Street. I purposely permitted unscreened passenger trains of this 
line to go out every day, with every seat full of passengers bound 
through to the North, and these trains were boarded at the Missis- 
sippi-Louisiana State line by young guardsmen of the Mississippi 
State Guard, all of whom were non-immune, who rode in the 
coaches across the whole State of Mississippi with passengers to 
the Alabama State line, where Alabama men took up the task of 
seeing that these passengers did not debark in infected territory. 


' Revue Soientifique, September 23, 1911. 

= Annals of Tropical Medicine and Hygiene, December 30, 1911. 
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I did this because there was no place where these cars would come 
within less than fifty yards of a dwelling house^ and that no stego- 
myia from an infected room would fly fifty yards in the open 
sunshine. The result showed that my surmise was well-founded, 
as there was not a case of any kind of fever among these guardsmen, 
while there undoubtedly would have been had any infected mos- 
quitoes been in the coaches. Naturally the coaches would have 
been fumigated had any illness occurred. 

Again, on Burgundy Street, a long, low house, the middle one of 
three just alike, with windows of each exactly opposite those of 
the others, mostly open, and not more than fifteen to twenty 
feet between the houses, became infected, and so remained for 
about thirty-five days before it was discovered that every member 
of the family had the disease. Neither the neighbors to the right 
nor to the left visited this house, and neither did any of them con- 
tract the fever, though other people who lived at a distance who 
did visit the house became ill of yellow feVer. 

I am quoted by Rosenau as saying in 1898 that yellow fever 
never crossed the street save on a pair of shoes, and I am now even 
more convinced of the almost unfailing rule that to become infected 
vfith yellow fever one must enter a room, with a dim light, where 
yellow fever has been at least fifteen days before. 

It is not to be denied that an infected mosquito might be im- 
prisoned in a bag or piece of furniture and carried to some distant 
point nolens volem, but the contingency is so remote as not to be 
worth discussion. 

It is unfortunate that so much of our work must depend upon 
deductive reasoning rather than facts, but it is nevertheless true, 
and for this reason I have submitted so much of this data. 

In the sick-room the infected blood-feeding stegomyia finds 
■all the congenial conditions of shade, blood, moisture, rest, and 
sunshine, and remains there, having practically changed her whole 
life habit since she tasted human blood; and, so far as my observa- 
tion goes, she will never leave there unless the sick-room be entirely 
abandoned and left without even water, as happened in one instance 
in Baton Rouge, where an obscure case was traced to the fact 
that the patient slept in an open bay window, within ten feet of 
an old abandoned shack, where an Italian couple, who had fled 
from the New Orleans epidemic, camped for a week, during which 
time the man had a mild attack of yellow fever, and they then fled 
again, leaving their infected stegomyiae behind them to infect the 
woman sleeping in the open bay window eighteen days later. This 
is the only case known to me where conditions would force the 
migration of the insect. 

The prevention of yellow fever resolves itself naturallj’’ into: 
(1) The prevention of mosquitoes breeding, with the destruction 
where practicable of existing mosquitoes as a secondary phase; (2) 
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the isolation of the sick man, together with his infected mosquitoes 
and the final destruction of these infected mosquitoes. ^ 

The former proposition is one of interest in dealing with an 
endemic centre, and the latter is the one which comes to the fore 
in dealing with an acute outbreak demanding rapid and effective 
work. 

In attempting to prevent breeding it is advisable to attack 
mosquitoes and their breeding grounds without regard for genus 
or species, because in so doing we shall answer the question, “May 
we not force the stegomyia into new breeding grounds, such as 
puddles, swamps, etc.,” and again bj'’ attacking all mosquitoes we 
eliminate complications in the way of diagnosis, at least in part. 

All ground within a quarter of a mile or more of the area to be 
treated should be reduced to ordinary dryness by drainage ditches 
and in the end by a system of subsoil drains, so that there will be 
no surface water to contend Avith, as ditches may pocket in places 
here and there and breed mosquitoes. 

Thorough policing of the Avhole area not less frequently than 
once each week, and preferable once everj'' five days, is essential, 
and is to be coupled with a clean-up of each water container, such 
as tin cans, broken bottles, etc., as well as grass and weeds in 
damp corners of the yard. All regular AA^ater containers, such as 
cisterns, barrels, buckets, tubs, fountains, church fonts, and ceme- 
tery urns, must be inspected at short intervals to see that they 
are not breeding mosquitoes, and to this end screens of eighteen 
meshes to the inch may be used on all containers, or a constantly 
rencAA^ed covering of refined petroleum may be applied to their 
surfaces. For the fountain a strong head of AA^ater and a number 
of small fish will suffice. The little minnoAA’-s, known by the 
Jamaica negroes as “millions,” serA^e this purpose. For the 
font, a tablet of bichloride or a small crystal of cupric sulphate, 
frequently reneAA^ed, is suggested, and the same rule will apply 
to urns, AA'^hich I have seen SAA'^arming with stegomyise. 

Experience has shoAvn tliat the people Avill promise all these 
things and not do one of them, and that the paid lay inspector 
AAoll attend to his duties so long as he is under the eye of the 
sanitarian. 

Among the places to be AA^atched as possible breeding grounds 
are the manholes of the city drainage and sewerage system, also 
the sagging roof gutter, Avhich is a prolific source of danger, espe- 
cially where shaded for most of the day. The remedy for the 
latter is simple: punch a hole in the dependent part Avith a ten- 
pennj'’ nail, unless it can be torn doAvn entirely. The removal 
of all roof gutters, alloAving the Avater to fall into paved ground 
drains and run freely aAvay, is the ideal Avay to meet this question, 
and is the method adopted in the Canal Zone 

As to the destruction of existent mosquitoes of the genus stego- 
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myia, it is not impossible, as was proved in New Orleans, but is 
feasible only because of the habit of the stegomyise seeking dwelling 
with man, and making it therefore possible to destroy them by 
house fumigation; but such measures meet with objection in houses 
where there has been no fever, and it is possible that such work 
is better dispensed with in the interest of popular cooperation, 
where an endemic focus is being attacked and the work of necessity 
to be long continued. 

In the handling of an epidemic, prompt and eflBcient work is 
necessary; this means the immediate isolation of every sick man 
and his accompanying mosquitoes; nor can this be too carefully 
done. We are confronted in this connection with the mUd case 
in the 'negro and negroid, and to the cases on which it is some- 
times difficult to obtain a report which we find among the younger 
members of the poorer class of whites unaccustomed to sending 
for a physician unless someone of the family is seriously ill. Two 
factors are predominant in these cases: (1) The ignorance of the 
class of the medical man usually employed by these people, and 
(2) the fact that these people, more than any others, object to 
the attentions of the health officer. It is therefore apparent that 
too much attention cannot be paid to the ignorant physician, 
to the slightly ill negro, nor to the young white child in similar case. 

In dealing with the houses in which known or suspected cases 
of yellow fever have been discovered, it was my custom first to 
see whether the house had been properly screened with eighteen- 
mesh-to-the-iuch wire cloth, and if not, to have screening done 
promptljq using mosquito netting as a substitute for wire cloth, 
and having the sick-room itself, as a double precaution, screened 
from the remainder of the house. The sick-room door can be easily 
screened by tacking two ample widths of the netting to the top and 
sides of the door, and attaching a wooden rod to the bottom of 
each width, so that the ends projecting into the door are higher 
than those at the side, resulting in the rod dropping into place 
' and pulling the folds together immediately behind anyone passing 
through. With Guiteras I believe in careful screening, and in 
covering all cracks around the sick-room; also in the quietness 
with which this work is done, to prevent disturbing either patient 
or mosquito. The sick-room window should be screened from a 
ladder on the outside of the window. In order to prevent escape 
or entrance through the chimney, a cap should be placed on the 
top; or failing in this, some loose paper should be burned in the 
fireplace, with a little petroleum to make a rapid flame, and the 
front of the fireplace covered with a screen of wire netting. 

After the patient is in condition to be removed to another room 
or house, three days having elapsed since he became ill, he is 
removed and every crack pasted over into which an insect may 
hide, and all drawers opened, so that the fumigant used may reach . 
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all places in the room, care being taken that no mosquitoes are 
shut between the outside screen and the window in closing it. The 
room and its contents are subjected to either sulphur dioxide 
or cyanide, burning pyrethrum powder or any other fumigant. 
The whole house is simultaneously treated in the same fashion if 
the patient can be removed to another house. Othermse we 
must treat part at a time with more than usual care. 

I have never deemed it necessary to fumigate detached neighbor- 
ing houses, but I consider a contiguous and connecting house to 
all intents and purposes, from a sanitary viewpoint, a part of the 
infected house, and treat it accordingly. 

On August 8, 1905, I undertook, at the request of the Governor 
of Louisiana and the Mayor of New Orleans, to eliminate an existent 
epidemic of yellow fever in New Orleans, which had presented 
to that time 600 known cases, scattered over forty-four square 
miles of territory, among a population of 335,000, and with many 
indeterminate foci. 

I deemed it necessary, under these conditions, to make an 
attack on all mosquitoes in addition to killing all infected stegomyia. 
The result was the total elimination of all yellow fever, nearly 
all stegomyia, and most of the anophelines and culicidse by the 
end of October. 

The work was continued for one hundred days from its incep- 
tion, and the amount expended in round figures was from all 
sources 8325,000, a fraction under one cent per capita per diem. 

We expended about 850,000 for hospital equipment and mainte- 
nance, and 875,000 for special treatment of infected houses, leaving 
8200,000 for the total cost of one hundred days of elimination 
work, such as would be done in an endemic centre, with permanent 
eradication in view and which includes the overhead charges for all 
the work, being therefore a more than ample estimate of the cost for 
this latter class of work. Making allowance for slight inaccuracies 
in such calculations, the cost of such work would average from 
six to eight mills per capita per diem — less perhaps in large cities, 
and more in small towns on account of undue weight of overhead 
charges in the latter. 

The endemic centre has been destroyed at Habana by Gorgas, 
and later a reestablishment of endemicity prevented by Juan 
Guiteras. The same thing has been done at Rio by Cruz, at 
Panama by Gorgas, and at Vera Cruz by Liceaga; and it cannot 
be doubted that the consistent application to all endemic centres 
of the kind of work above described will destroy endemicity in the 
whole world, and as epidemics are dependent on endemic seed 
beds for their existence, yellow fever will cease to exist, and 
Pasteur s postulate that it is possible to eliminate infectious 
diseases entirely can be demonstrated in this one. 



386 


hall: the sanatoritoi of the future 


Conclusions. The mosquito is the only disseminator of yellow 
fever, and the female stegomyia the only genus and species proved 
to be the carrier. 

Yellow fever is only infective during the first three days of the 
attack, and the mosquito biting a patient after that time receives 
no infection. 

The stegomyia itself cannot convey the infection to another 
human until after the lapse of at least ten days subsequent to the 
ingestion of yellow fever blood. 

One attack of yellow fever generally gives immunity — not 
alwai's. 

Feeble susceptibility in the negro is sometimes confused with 
immunity. 

Mild cases are the rule with that race, and this causes many 
cases to be overlooked. 

Destruction of all breeding places for all varieties of mosquitoes, 
and especially stegomyise, anophelines, and culicidse, is necessary 
in dealing with endemic foci. 

Rapid anti-epidemic work may be confined to destruction of 
infected stegomyias alone; but this is short-sighted. 


THE SANATOEItJM OF THE FUTURE. 
Bt Herbert J. Hall, M.D., 

MAJIBLEHEAD, MABSACHUSETrS, 


The introduction of more careful diagnosis and the decline of 
routine treatment, together with the gradual taking up of rational 
occupations and physical training, in the various sanatoria of the 
country has been slowly changing these institutions from rest 
cures in the extreme and objectionable sense to places of real 
reconstructive opportunity. The fact is that some of the most 
difficult and important cases of chronic illness cannot be adequately 
treated in the home, because of conflicting and unfavorable condi- 
tions, and because the physician does not have the opportunity 
to observe the patient or control his life for a sufficient length of 
time. The hospitals, as they are at present organized, cannot of 
course meet this requirement, so it seems probable that the sana- 
toria will become increasingly important as they improve their 
equipment. 

But a great responsibility rests upon these institutions. They 
can no longer treat all their patients with baths and electricity. 
I believe they should, first of all, cease to be one-man places. No 
one man may hope to cope, single-handed, with all the perplexing 
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questions that the modern sanatorium must face. It seems reason- 
able that in the future these institutions will be situated near to 
great medical centres, so that while they give the advantages of 
country or seashore life they may call frequently into consultation 
the best men in the profession and in the different specialties. In 
the European countries the old-established spas may have their 
corps of physicians, highly trained and experienced in general 
medicine and in all the specialties. In this country it is too much 
to ask, at least for many years to come, that each sanatorium 
should have under its own roof specialists of the highest order; 
but it is not too much to ask that the best men should be kept 
in constant touch with such institutions and that their knowledge 
and experience should be frequently used for the benefit of the 
patients. 

The sanatoria, wherever they are situated, will deal, of course, 
for the most part with the so-called nervous cases, because such 
illnesses almost invariably mean long periods of adjustment and 
reeducation even under favorable conditions. Fortunately modern 
medicine is coming gradually to a better understanding of the 
functional nervous illnesses, a better classification and a better 
treatment and a more serious consideration. The progress of 
psycho-analysis, for instance, and of the most excellent reeducative 
methods which are now in vogue bids fair to make clear many an 
obscure disability and to afford relief where relief might never 
have come. 

Underlying the whole problem of successful management of any 
chronic illness, and concerning itself intimately with any kind 
of treatment, psychic, physiologic, or medicinal, is the question 
of the daily life of the individual — ^liow it shall be lived that any 
treatment may have its best chances, and how it should be lived 
that routine and order may, in themselves, be reconstructive and 
educative. 

I have for many years believed that the dependent and artificial 
life of the sanatoria, as well as the commonly difficult conditions 
of the home, represented, in the face of nervous or chronic illness, 
a serious handicap to any kind of treatment. I have believed that 
we might fatten the emaciated individual, that we might improve 
the anemia or the feebleness of any case of malnutrition and still 
leave the patient inadequate and helpless, unless we were able to 
supply, along with our cure, a training in actual living that would 
correct the evil effects of the habits of illness and leave the patient 
ready to meet with the maximum efficiency the requirements of 
ordinary life. 

It would seem that the sanatorium of the future has a special 
opportunity in the training of the handicapped to meet easily, 
and so virtually to overcome, their limitations. In this connection 
I have for the last eight years been studying the possibilities of 
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the work element in sanatorium life, and I have arrived at certain 
interesting and suggestive conclusions. I have seen that in a good 
many cases of psycho-neurotic nature I can obtain satisfactorj”^ 
results by reorganizing the life of the individual by means of graded 
and progressive occupations. I do not mean by this that I have 
altogether neglected the ordinary therapeutic agents or that I 
have failed to consider or to treat such phj’^sical illness as may 
have been involved in my cases of nervous exhaustion, but the 
principal treatment has been that of adapting the individual to a 
systematic life of productive occupation, carefully planned to 
meet and not to exceed his capacity. 

I have in many instances purposely neglected going into the 
subtleties of the individual outlook or into any attempt to correct, 
by direct advice, the faults of the undesirable habits, and I have 
seen many and many a mistaken idea, many a disabling excess or 
extravagance correct themselves, simplj’- by virtue of the regular 
life and the normal conditions which the work cure, as I have 
carried it out, imposes. One reason why I have been glad to observe 
this is because I am, by nature, disinclined to the methods of 
psycho-analysis, and because I feel that I could not by such means 
accomplish the results which have been easy in this other way. 
No doubt many of my colleagues enjoy as little as I do long argu- 
ments and the continued study of mental processes. These men 
will be interested to know that the work cure is often a successful 
reconstructive measure. 

I cannot, of course, say that this treatment, by itself, has been 
all sufficient in many psycho-neurotic cases, for inevitably other 
considerations have entered. Moreover, it is impossible to say 
how much or how little the physical treatment, which has been 
that of general practice, has availed. I cannot even say that my 
results are as good or even better than those of the usual sana- 
torium. Lqng experience and much classification and analysis 
alone can justify statements of results in chronic cases of any 
kind. There is so much chance of error that, in dealing with such 
indefinite conditions, we may never be able to make dogmatic 
statements. But if one may rely upon the improved morale of 
patients, and if we take increased effieiency as our standard of 
comparison, I believe that I may speak very favorably of the work 
cure. 

In describing the work cure and its possibilities, I wish first of 
all to disclaim any desire or intention of making it a universal 
remedy or a cure-all. I have not gone far enough with it yet to 
know surely to what classes of cases it is best applied, or when it 
must not be used at all. But the experience of eight years has 
taught me that the application may be a wide one if we make it 
merely the background and basis of any physical or psychic treat- 
ment which may be indicated. And I believe that continued experi- 
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ence will make even clearer my conviction that there are many 
tedious cases of neurasthenia, complicated or not by physical 
conditions, which will yield to this method with practically no other 
means of treatments 

As I have described so fully at other times the technique 
employed, 2 I will only say now that the plan, as we have carried 
it out at Marblehead, involves sufficient housing and proper condi- 
tions of institutional life, leaving out for the most part the usual 
elaborate facilities for hydrotherapy and electrical treatment. 
It includes a reasonable diet planned for the average and rarely 
modified for the individual.^ It gives medicinal agents where these 
are manifestly needed; it supplies such amenities of life as may be 
found in music and in literary studies; it gives as much physical 
rest as seems required; it uses massage and physical exercises — 
these mostly corrective of the weak and relaxed physique of most 
nervous patients; it employs orthopedic corrective apparatus when 
the weakened muscles are unable of themselves to correct faulty 
carriage and the frequent condition of enteroptosis, and it gives 
work, not indiscriminately, but systematically, and in such measured 
doses as are indicated by the varying capacity of the individual. 

Laying aside for a moment all physical considerations and all 
questions of mental or nervous complications, we must admit that 
most people are apt to be simple and happy when they are busy, 
and that they are almost sure to be complicated and involved 
when they are idle. I believe that a great many nervous patients 
fail to get well, and many organic invalids are made worse, because 
their lives have become disorganized from idleness and worry, 
as well as from pain, and that a long step will be taken toward a 
virtual cure when work within the capacity of the individual is 
made a part of the life. 

The fatigue from which the subjects of nervous exliaustion 
suffer is one of the difficulties to be overcome. It can be over- 
come in most instances if the work, whatever its nature, is not 
pushed too hard, but is made so gradually progressive that there 
is never any strain or sudden effort required. 

It should be easily possible to establish such industries in connec- 
tion with the sanatoria and with most satisfactory results. I do not 
suppose for a moment that the usual sanatorium methods of treat- 
ment need be given up, for doubtless in some hands they are of 
the greatest use; but I believe that the sanatorium of the future 


^ I have had no experience vrith insanity, but I believe that work as a normalizer of life for 
these people promises excellent results and that the manj’^ institutions now proceeding along 
these lines will soon give valuable data. 

2 ‘‘Work Cure:” A Report of Five Years’ Experience at an Institution Devoted to the 
Therapeutic Application of Manual Work, Jour. Amer. Med. Assoc., Jan. 1, 1910, liv, 12 to 14. 

^ We do not, as a rule, treat here such conditions as diabetes or nephritis requiring special 
diets. 
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will in an increasing degree become a training school where people 
may at once simplify their lives and strengthen their hands. 

It is of vital interest to know that we have been able to establish 
at Marblehead, workshops Avhich are self-supporting from their 
own products.'* These shops are under the direction and constant 
supervision of skilled craftsmen, who accept the patients or pupils 
as assistants and apprentices. It is important to know that the 
system of occupation has proved a reconstructive and helpful 
measure in the li^"es of those who have overworked, quite as much 
as for those who have been too' long idle. In these shops Iiaste is 
discouraged. Patience and reasonable care arc at a premium. 
Because of the careful supervision and because of preparatory 
work by experts, the products of the pupils have always been of 
a high order. 

The plan works as Avell for persons of means as it does for those 
without resources. The patient having an abundance of money 
may easily make use of the sanatorium and of the workshops to 
his advantage; but most of the private institutions of the present 
day are founded and conducted in such a way that the person of 
moderate or small means cannot obtain their advantages. It is 
easy to understand that many professional people, dependent as 
they oftentimes are upon salaries, and who would otherwise be 
seriously handicapped from lack of funds and from the unhappy 
consciousness that they were spending too much, may under this 
system, in favorable cases, be brought to a stage of productive 
efficiency which makes possible their maintenance and at the same 
time serves the interest of the institution. As is well known, 
many professional and business people break down nervously and 
become dependent. Business and the professions say to the worker: 
“ If you can measure up to our standards, we will keep you employed 
and pay you a salary. If for any reason you are not able to meet 
the requirements of your position, you must go. We cannot use 
you further.” The economic considerations of occupation for 
the handicapped are far reaching. We may some day see large 
producing organizations working on this basis, providing at least 
a livelihood for many people who would otherwise be helpless and 
dependent. 

We have employed at Marblehead the crafts of hand-weaving, 
wood-working, metal-working, pottery-making, and cement con- 
struction. The power looms of the world are turning out their 
enormous products, and we cannot, of course, hope in the slightest 
degree to compete; but there are little possibilities which the power 
looms miss in the way of novelties in design and in weave which 
the hand looms may profitably and wisely pick up. This we have 


* We have recently moved into larger shops, so that at the present moment the industries 
are not quite self-supporting, but until this move the shops have for several years been on 
a paying basis. 
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shown many times. A design, for instance, for a small crib blanket 
having interesting and unusual patterns will for some months 
occupy our looms profitablj''. Meanwhile the designers must be 
considering another specialty to be ready as soon as the demand 
for the first design has ceased. Versatility in these lines is amply 
rewarded. 

It must not be supposed for a moment that the untrained pupil 
can furnish these designs or prepare the looms for their weaving. 
But after a while the pupil may become so skilful in weaving that 
the products of his work amply justify the time and strength 
employed. Not infrequently a pupil maj^ become proficient also 
in the most intricate and difficult parts of the work, becoming 
able to set up the looms and prepare them for unusual patterns. 

The field of cement-working would, at first, seem to be an inhos- 
pitable one for such an institution. But, as a matter of fact, herein 
cleverness of management and design will count wonderfully. 
Cement-working, on a small scale, with carefully prepared moulds, 
is quite practical for untrained people, providing they are well 
directed. Cement, as everyone knows, is capable of a variety of 
excellent uses — first of all for building materials. The cement 
works are making quantities of tile and cement blocks, so far, 
unfortunately, mostly of crude design, and in the hopeless attempt 
to imitate stone. 

After a year or more of experimenting we have discovered certain , 
possibilities of color and texture in cement, which make it possible 
for us to produce brick and tile of unusual and attractive sorts, 
for which a fair price may be charged, and which can be made by 
hand better than in any other way. We are also making garden 
pots, garden seats, bird baths and the like in simple well-conceived 
designs, and which vary the monotony of the structural materials. 
We are even easting in eement small artieles of special design for 
household or ofiice use — such things as paper-weights, book-ends, 
ink-wells, pen-holders, etc. This is possible because the cement 
by speeial treatment is capable of a fine velvety finish, which makes 
it attraetive, and beeause the color possibilities are greater than 
is eommonly supposed. 

It is in pottery-making that we have demonstrated most clearly 
the faet that practical industries may be founded upon the principles 
Avhich we have outlined. We now have a pottery plant turning 
out a large and beautiful product, a pottery Avhich is sold all over 
the country, and which has a large commereial field before it. This 
pottery is made by five people, two of Avhom Avere originally 
patients. Tavo of the others may Avell be called experts, and one 
of these has been under medical treatment part of the time, and 
OAves his ability to earn a good living partly, at least, to the favor- 
able eonditibns under whieh he works. Yet these five people pro- 
duced in the last year and sold six thousand dollars’ Avorth of 
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pottery, not a single piece of whicli was sold in any way except 
upon its merits, and in competition with other potteries on sale 
in various parts of the countrjL We do not often take new recruits 
into this department, because tlie work is of such a nature as to 
require careful handling. 

Metal working I have tried with some persistence for a number 
of years, but I find that the physical exactions and the close work 
required make it, with difficulty, applicable to our special needs. 
I have also found it more difficult to sell the products. 

Wood-working we have also tried persistently, especially wood- 
carving, and, while it is amusing and interesting, here also the 
close work seems to be more difficult to justify our using it indefi- 
nitely. Beautiful things may be made with the carving tools, 
but their sale is uncertain, and I do not recommend it as a craft 
for our special uses. 

No doubt other men, with differing tastes and understanding, 
would make more of such things as metal-work and wood-carving, 
and perhaps use entirelj'- different occupations. Of course, it 
must be understood that the success of any such work depends 
largely'’ upon the enthusiasm and the slcill of the directors and 
teachers. Without their cooperation and de^'^otion to their work 
we could make no progress. 

I shall hope as time goes on to develop a community of expert 
workers, partly recruited from among the patients and pupils, 
and producing goods of such quality as to command respect and 
interest anywhere, but depending for its life upon trained profes- 
sional craftsmen. Into this atmosphere new pupils and patients 
may safely come, for it is a wholesome, and hopeful atmosphere 
and one which can hardly fail to make a good background for the 
treatment of chronic illness of any sort, even of such kinds as do 
not allow of more than the slightest possible effort in the individual, 
because I believe that the happiness and development of those 
who are gaining and progressing under the system cannot fail 
to be contagious and inspiring. Here, as time goes by, we may 
develop conditions that will make such a community of the greatest 
human interest, and one which conserves in a large measure the 
faculties and abilities of many people who would otherwise ha^'e 
drifted on to all the unhappiness of chronic invalidism. 

It is an amusing but suggestive fact that many people who are 
well are wont to remark, half in jest and half in earnest, after seeing 
the work which Ave are carrjdng on here, that they Avish they might 
be just ill enough to warrant their coming into such a system which 
avoids so many of the complications and disappointments of the 
world outside, and j^et which is no retreat, but rather a fair and 
reasonable meeting of the problems of life. 
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THE DIAGNOSIS OF THE FUNCTIONAL ACTIVITY OF THE 
PANCREATIC GLAND BY MEANS OF FERMENT 
ANALYSES OF THE DUODENAL CON- 
TENTS AND OF THE STOOLS.^ 

By Bueeill B. Ceohn, M.D., 

VOIiUNTBEK ASSISTANT, PATHOLOQICAI, IiABOBATORT, MT. SINAI HOSPITAL, NEW YORK. 


The voluminous literature of later years lias included many 
studies dealing mth the functional activity of the panereas, and 
the methods in vogue for ascertaining the state of efficiency of 
this gland. Until recent years the function of this organ was 
roughly judged by the occurrence of such a symptom as glycosuria 
or the appearance of bulky and fatty stools. The attempt to utilize 
for diagnosis the external secretion of the pancreas, resulted in 
testing the stool for the ferments supposedly originating in this 
gland, or the urine for the same ferments. More recently a method 
introduced by Boldyreff and elaborated by Volhard has been 
employed. This method consists of introducing an olive-oil test 
meal into the stomach and testing for regurgitated pancreatic 
ferments the contents withdrawn. 

It is at once apparent that no one of these methods is a direct 
one, for in every instance the pancreatic ferments are obtained only 
after dilution with other body fluids or after passage through other 
organs. Within the last few years, Einhorn,^ Hemmeter,® and Gross^ 
have independently suggested the use of a catheter or a soft rubber 
tube to be introduced into the duodenum and to directly collect 
the pancreatic secretion at the time of its discharge from its duct. 
These methods afford a means, which, if practical, avoid the numer- 
ous sources of error of the hitherto circuitous ways of collecting 
material for purposes of testing. The following paper is founded 
upon the results obtained by analysis of duodenal and stool fer- 
ments in 27 chosen cases. These cases were all chosen because 
of a particular interest attached to the external seeretion of the 
pancreas. For comparison, the findings in the duodenum of a 
normal control are defined and tabulated. 

Method of Obtaining Duodenal Mateeial. To obtain 
pancreatic secretion the Einhorn duodenal pump is used. This 
ingenious instrument was devised and perfected by Einhorn and 
, has been used by him in many cases for collecting the duodenal 
contents. It consists of a vulcanized rubber catheter (one meter 
long) of narrow bore to one end of which is attached a small per- 


' Read in part before the Eighth International Congress of Applied Chemists, September, 1912. 
2 Ber). klin. Woch., 1910, vol. jdi, p. 522. 

“Arch. f. Verdauungs-Krankheiten, 1S9G, vol. ii. 

* Deutsch. med. Woch., 1909, 706. 
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foratecl metallic capsule, and to the other end an aspirating glass 
syringe. custom is to allow the patient to swallow the capsule 
and attached catheter (up to SO centimeters) at eight o’clock at 
night, deglutition being assisted by the drinking of a little water. 
At twelve midnight, eight ounces of milk are drunk for the purpose 
of assisting the capsule to pass the pylorus during sleep. At 6.30 a.m. 
the same amount of milk is again administered. This latter milk 
serves as a test meal. Two and a half hours later the contents of 
the duodenum are aspirated. The catheter is slightly withdrawn 
until the point marked SO centimeters is opposite the incisor teeth. 
At this point it is estimated that the capsule lies in the first part 
of the duodenum and opposite the point of exit of the pancreatic 
duct. Aspiration of the contents of the intestine is practised for 
five minutes, the volume and character of the resultant fluid being 
noted. This technique in all its steps, was adhered to rigorously 
throughout the course of this study. 

The contents withdrawn are assumed to be duodenal contents 
if: (1) a radiograph showed the tube in situ in the duodenum; or, 
(2) if upon slowly withdrawing the tube, while aspirating, a dis- 
tinct difference is noted between the contents obtained at the point 
marked SO centimeters and the contents withdrawn after the metal- 
lic capsule is felt suddenly to enter the larger ca^nty of the stomach 
(56 centimeters). When the capsule lies in the duodenum, one 
obtains in the course of five minutes 10 to 40 cubic centimeters 
of golden-yellow, slightly acid or neutral, rather viscid fluid, with 
a more or less opalescent hue. This material can be aspirated 
only slowly. At first the contents present in the duodenum, 
10 to 20 cubic centimeters, flow easily; then under continued 
negative pressure one obtains slowly, as it is secreted, a few cubic 
centimeters more of clearer golden yellow fluid. This material 
enters the aspirating syringe drop by drop, or rhythmically, every 
20 to 30 seconds, with a rapid gush of 1 to 2 cubic centimeters of 
material. This latter phenomenon is probably due to a peristaltic 
acceleration of the secretions entering the duodenum at the moment 
and to the periodic expulsion of gastric juice. 

The duodenal contents aspirated are almost always acid, due 
to the presence of the acid chyme, incompletely neutralized bj'^ the 
alkalinity of the pancreatic and biliary outflow. (The acidity was 
usually in normal cases 10 to 20 “acidity per cent.”) The opales- 
cence or milky appearance is similarly due to the expulsion through 
the pylorus of the incompletely digested milk (whey). When. the 
capsule and catheter are withdrawn, until the former enters the 
stomach, a sudden gush of strongly acid milky material in great 
abundance is observed. This “retraction test,” noted by Einhorn 
and by Hess® (the latter employing a catheter in infants for the 


i -■Vmer. Jour. Dis. Children, 1912, iii, 133 and 304. 
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purpose of obtaining duodenal juice) serves to differentiate duodenal 
from gastric contents, and is very important in cases where the 
biliary duct is obstructed, for here the absence of the golden bile 
in the duodenum complicates an otherwise simple maneuver. 

Chemical Methods. Having obtained the contents of the first 
part of the duodenum, the presence and quantitative strength 
of the ferments is estimated. The fluid, after dilution with twice 
as much distilled water, was divided into two parts, one portion 
being kept acid (occasionally neutral), the other being made 
slightly alkaline with yV NaOH. The first portion serves for 
testing for amylase and lipase, the latter for the protease. The 
chemical methods as finally evolved are as follows: 

1. Duodenal Fluid. Amylase. In every one of several test 
tubes are placed one cubic centimeter of the fluid to be tested. 
Increasing amounts, from 0.5 c.c. to 6 c.c., of 1 per cent, starch 
solution® (Kahlbaum’s soluble starch) are added to the successive 
test tubes, and then water to bring the volume up to 10 c.c. ; incu- 
bation proceeds at 40° C. for one hour. The material is then tested 
by adding Lugol’s solution drop by drop until an excess of iodine 
is apparent. The last tube in the series which fails to react for 
starch is the tube from which the reading is taken. The number 
of cubic centimeter of starch solution in this test tube multiplied 
by the dilution (three) gives the factor accepted as representing 
the amylolytic activity of 1 c.c. of duodenal contents in one hour. 

Lipase. To 10 c.c. of distilled water are added 1 c.c. of the diluted 
duodenal juice, 1 c.c. of ethyl butyrate, 1 c.c. of toluol, and a drop 
of 1 per cent, alcoholic phenolphthalein solution; the whole is then 
made exactlj^ neutral with yy NaOH and the total amount of fluid 
brought up to 25 c.c. After stoppering the flask, it is shaken force- 
fully for fifteen seconds and again brought to the exact neutral 
point. 

A control test was always prepared, the duodenal juice of the 
control being boiled actively for five minutes before addition to 
the flask. 

After incubation for twenty-four hours at 40° C. the two flasks 
are titrated for free acid, and the amount necessary to bring the 
control to neutral subtracted from the free acid in the test flask. 
The result multiplied by three (the dilution of the duodenal juice) 
denotes the lipoljAic strength of the test material. 

Protease. To test for alkali protease, Mett tubes, coagulated 
egg-albumen cubes, Fermi gelatin tubes (5 per cent, and 10 per cent.), 
and casein (Gross-Fuld method, as suggested by them for use in 
stool tests) are utilized. 

2. Stool. A 4 to 50 dilution of stooP in slightly alkaline distilled 

® Prepared fresh every week; thymol as preservative. 

’ The diluted stool is used v-ithout being filtered, lest the strength of the ferments bo attenuated 
in the process of filtration. 
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water is used as a basis for the estimations. The specimen of stool 
obtained is always a fresh specimen of that morning or a specimen 
obtained late during the night. No catharsis is used, as Ambard, 
Binet and Stadel® have demonstrated the marked inconstancy of 
results follovdng purgation. 

Amylase. The Hawk® modification of the Wohlgemuth method 
was adopted in a slightly different form. 

Lipase and Protease. The same methods as exployed in testing 
the duodenal contents are employed. 


TECHNICAL DISCUSSION OF TESTS. 

There are few universally accepted methods for quantitative 
ferment analysis. The technique of this branch of biological 
chemistry is still in the evolutionary stage, and there are hardly 
two workers who can agree on methods, or on the interpretation to 
be derived from similar methods. A few remarks on the technical 
considerations of the tests appear warranted. 

1. The Method of Obtaining the Duodenal Contents. At 
first the method used was to insert the duodenal pump in the morn- 
ing and withdraw the contents after three or four hours. But it 
was found in most instances that this interval was far too short to 
allow the capsule to be propelled through the pylorus, and even 
a period of five to six hours during the day was insufficient. But 
when the tube was swallowed in the evening and the patient put 
at rest through the night, it was very exceptional to find the cap- 
sule still in the stomach in the morning. This delay occurred in 
only two classes of cases, pyloric stenosis and pyloric spasm asso- 
ciated ^vith ulcer or hyperacidity. 

In all instances the fluid removed was divided into two parts, 
one remaining acid, the other being made slightly alkaline with 
NaOH, and was then immediately iced. The tests were carried 
oiit five hours later. It was ascertained that in estimating amylo- 
lytie power, it was necessary to preserve the duodenal juice acid. 
In neutral or alkaline juice it was noted that the amylolytic fer- 
ment had apparently disappeared, due probably to the presence 
of active trypsin. I^fiien the material was preserved in its original 
acid state, the amylase could be kept for twenty-four to forty-eight 
hours with praeticaUy no loss of strength. 

2. Identity of the Aimylolytic Ferment. The question that 
frequently arose was whether one was dealing in the duodenal 
contents vdth salivary amylase carried through the stomach into 
the duodenum or actually vdth the similar panereatic ferment. 


* Compt. rend. Soc. d. Biol., 1907, p. 2G5. 
® Arch. Int. Med., 1911, viii, 552. 
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Numerous tests of the gastric contents obtained in the course of 
removing the tube from the duodenum (and allowed to stand the 
usual five hours before testing) showed an absence of active amyl- 
ase or only the slightest trace of this enzyme. So that it seems fair 
to assume that salivary amylase under these conditions, is destroyed 
by the presence of active pepsin, but that the pancreatic enzyme, 
even in the presence of gastric acid and pepsin, maintains its 
activity even for many hours. 

In an article by Ambard, Binet and Stadel,^° it was experimentally 
shown that the salivary amylase of the dog was only as strong 
as that of the pancreas; intestinal amylase only -^h) of the strength 
of pancreatic ferment. Extracts of the mucosa of the duodenum 
of dogs showed only the slightest amylolytic power, too faint to 
interfere with tests for pancreatic amylase. However, Roger^ 
states that salivary amylase, even after its destruetion by the 
gastric juice can augment pancreatic amylolytic activity, the 
“pouvoir zj^motique” of the original ferment becoming a “pouvoir 
zymosthenique” after being acted upon by the gastric pepsin. It 
is very questionable whether this ability of the destroyed salivary 
enzyme is at any time sufficient to materially alter the figures 
obtained for pancreatic amylase. 

3. Preservation of the Lipolytic Ferment. With regard 
to lipase, it was similarly found that this ferment was best main- 
tained in the acid duodenal contents, being apparently proteeted 
in this manner from the destructive activity of the trypsin. In 
neutral and alkaline material lipase was demonstrated only in 
very small amounts after the fluid had been iced. 

4. Preservation of the Proteolytic Ferment. The activity 
of the alkali-protease was best maintained in alkaline fluid. While 
even in acid meduim strong alkali-protease was demonstrable upon 
neutralization several hours later, yet this ferment was several 
times stronger in fluid maintained alkaline. The activity of the 
aeid-protease (pepsin) in duodenal juiee was not interfered with. 

That autodigestion of pancreatic juice takes place very rapidly 
at high temperature has been convincingly sho^vn by Nicolle and 
Pozerski.12 These authors have demonstratedavery rapid weakening 
of all the ferments Avhen the fluid is maintained at 50° C. Hence, the 
precaution of rapidly chilling the fluid when secured, is seen to 
be necessary in quantitative estimations of ferment strengths. 

5. Identity of the Proteolytic Ferments. To return to a 
consideration of the alkali-protease found in duodenal content, 
one must consider that we are dealing with two ferments trypsin 
and erepsin. Erepsin originates from two sources, the duodenal 
mucosa (Cohnheimi^) and from the pancreas (Bayliss and Star- 

•0 Loc cit. 

J> Archiv. de Malad. de I’Apparat Digest, ct de la Nutrition, 1909, iii, 509. 

'2 Ann. de ITnst. Pasteur, 1911, xxv, 336. 

» Zeitsoh. f. Phys. Chemie, No. 33, p. 451; No. 35, p. 134. 
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lingi'‘). Schaeffer and Terroine/® experimenting witli the excretion 
of an artificial pancreatic fistula in tlie dog, showed that in fluid 
in which trypsinogen was present but not activated by entero- 
kinase, an ereptic ferment with peptone splitting properties was 
still present. Of the tests for alkali-protease, neither the Mett 
tubes nor the coagulated egg-albumen cubes are attacked by 
erepsin; nor are the Fermi gelatin tubes digested by erepsin. 
To establish this latter point, three fresh extracts of duodenal 
mucous membranes containing active erepsin (one cat, one dog, 
and one human intestine) were prepared after the method of 
Cohnheim. None of these extracts liquified gelatin even after 
three days. 

These same extracts in their most concentrated form were 
tested for the casein digesting power of the intestinal mucosa. 
That the digestive power of these intestinal extracts is only a very 
slight fraction of the same power of the pancreatic secretion is 
seen by a comparison of the results obtained. Thus cat mucosa 
extract in dilution of 1 to 15, dog mucosa extract 1 to 140, human 
mucosa extract 1 to 10 digested 10 c.c. of 0.1 per cent, casein 
solution; normal human duodenal contents containing pancreatic 
secretion digests the same amount of casein in dilution up to 1 to 
10,000. It seems therefore fair to deduce that the amount of erep- 
sin present both in the mucous membrane of the duodenum and 
in the pancreatic secretion could not account for the active pro- 
teolysis of casein as found in duodenal contents. Hence, we seem 
justified in assuming that the pancreatic trypsin is the active 
factor here, and erepsin, while unquestionably present, yet of little 
moment in the tests, as carried out. 

A similar process of reasoning seems justified in discussing the 
results of the stool examinations; for if the concentrated extract 
of normal duodenal mucosa digests casein in dilution of only 1 to 
10, how can we explain the proteolysis of casein in dilutions of 
the stool up to 1 to 10,000 or 1 to 20,000, as frequently found, 
except on the hypothesis that it is the much more powerful pan- 
creatic trypsin that is appearing in the stool. 

Frank and Schittenhelm,“ by means of complicated polypeptic 
splitting experiments, seem to demonstrate that the protease 
present in the stool is erepsin, rather than trypsin. It is difficult 
to harmonize their findings with such simple facts as the abo^-e. 
The occasional finding of a ferment in the stool which liquifies 
gelatin, would tend to confirm the impression that this ferment 
derives its origin from the pancreas. That bacteria do not simulate 
the results of the human ferments seems established by the fact 


” Jour. Phys., 190.3, No. 30. p. Gl. 

■'* Jour, cle Phys. et de Path. G6n., 1910, xii, SS4. 
Zeit.sch. f. Exp. Path. u. Therapie, 1910, viii, 237. 
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that a case in which the pancreatic ducts has been proved to be 
closed gave complete negative results in both duodenal and stool 
analyses. 


RESULTS OF TESTS OF THE DUODENAL CONTENTS OF A NORMAL 

PERSON. 

One male adult, apparently in perfect health, furnished repeated 
specimens of duodenal contents. 

The results on the different daj'^s are tabulated as follows: 


Amylase : 
March 21, 
March 28, 
May 13, 
May 14, 
May IS, 
May 10, 


Lipase: 
March 21, 
March 28, 
May 13, 
May 15, 
May 18, 
May 26, 


Table I. 


1 o.c. duodenal juice hydrolyzes 6 c.c. 

1 c.c. duodenal juice hydrolyzes G c.c. 

1 c.c. duodenal juice hydrolyzes 10 c.c. 

1 c.c. duodenal juice hydrolyzes 9 c.c. 

1 c.c. duodenal juice hydrolyzes 24 c.c. 

1 c.c. duodenal juice hydrolyzes 30 c.c. 

Normal average = 14.1 c.c. 

Normal limits = 6-30 c.c. 


of 1 per cent, starch solution in one hour, 
of 1 per eent. starch solution in one hour, 
of 1 per cent, starch solution in one hour, 
of 1 per cent, starch solution in one hour, 
of 1 per cent, starch solution in one hour, 
of 1 per cent, starch solution in one hour. 


1 c.c. duodenal contents require 3.9 c.c. NaOH after twenty-four hours. 

1 o.c. duodenal contents require 3 . 6 c.c. NaOH after twenty-four hours. 

1 c.c. duodenal contents require 0.6*’ c.c. ^ NaOH after twenty-four hours. 

1 c.c. duodenal contents require 0.9 c.c. y*^ NaOH after twenty-four hours. 

1 c.c. duodenal contents require 1.9 c.c. y^^ NaOH after twenty-four hours. 

1 o.c. duodenal contents require 0.9 c.c. yh NaOH after twenty-four hours. 

Normal average = 1.96 c.c. 

Normal limits = 0.6 to 3.9 c.c. 


Alkali-protease. Casein test; 

March 21, duodenal contents in dilution of 1 to 300 digests 10 c.c. of 1 per cent, casein solution. 

March 28, duodenal contents in dilution of 1 to 3,000 digests 10 c.c. of 1 per cent, casein solution. 

May 15, duodenal contents in dilution of 1 to 10,000 digests 10 c.c. of 1 per cent, casein solution. 

May 18, duodenal contents in dilution of 1 to 400 digests 10 c.c. of 1 per cent, easein solution 

May 20, duodenal contents in dilution of 1 to 3,000 digests 10 c.c. of 1 per cent, casein solution. 

May 21, duodenal contents in dilution of 1 to 1,000 digests 10 c.c. of 1 per cent, casein solution. 

May 29, duodenal contents in dilution of 1 to 1,000 digests 10 c.c. of 1 per cent, casein solution. 



Normal average = 

Ito 2,666 



Normal limits = 

1 to 300 to 1 to 10,000 


other Tests: 





Fermi, 

Gelatin tubes. 



twenty-four hours. 

forty-eight hours. Mett tubes. 

Albumin cubes, 

March 21 . 

. 3.5 mm. 

6.0 ram. 2 mm. 

Slight rounding. 

March 28 . 

8.0 mm. 

11.0 mm. 1 mm. 


May 18 . . . 



Much digetsed 

May 20 . 

5 . 0 mm. 

10.0 mm. 1 mm. 

All digested 

May 25 . 

8.0 mm. 

14.0 mm. 


May 29 . . . 

10.0 mm. 

15.0 mm. 


Normal average 

7.0 mm. 

11.2 mm. 


Normal limits . 

. 3.5 to 10 mm. 

6.0 to 15 mm. 



From a studj^ of these tables it vdll readily be seen that quanti- 
tative estimates of the strength of pancreatic ferments obtained 


On one occasion no lipase was demonstrable. 
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from the duodenum of a. normal man vary vdtliin vnde limits. 
In praetically every instance the three ferments tested for are 
found, and found in an active state. In only one instance was 
one ferment (lipase) absent. When tested for, rennet was always 
found. There is no method, however, of deciding whether tliis 
was gastric rennet or possiblj' a similar ferment from the pancreas. 

PATHOLOGICAL CASES. 

With this study of a normal adult male as a basis, further studies 
were undertaken on cases of interest because of pathological 
conditions. The cases observed are grouped according to similarity 
of diagnosis. The results obtained are presented in the accom- 
panjdng table, with remarks: 

Group I. Cases of Cholelithiasis. In these cases, the diagnosis 
of which was confirmed by operation, the ferments in the duo- 
denum were found in an active state. A fairlj'’ wide range of 
variation is observed, yet in general the ferments are either normal 
or hypernormal in their activity. The exception is Case V, exam- 
ined before operation. Here the absence of amylase and lipase 
suggested some abnormality of pancreatic secretion; at operation 
the head of the gland was found swollen and infiltrated to a marked 
degree. Bile flowed freely into the duodenum in all these cases; 
occasional admixtures of the bile with heavy viscid mucus indi- 
cated a condition of catarrhal cholangitis or cliolecystitis. 

Group II. A Ca^se of Acute Pancreatitis. This case was one 
of acute pancreatitis with a diffuse abscess involving the body 
of this organ. The pancreatic ferments in the duodenal content 
were absent except for a faint lipolytic ferment. The identical 
condition was found on examination of the stool. As the head of 
the pancreas was found at autopsy to be preserved and the duct 
patent, it seems reasonable to conclude that an acute inflammation 
and degeneration had involved the entire gland, the result being 
that the ferments were either not elaborated, or as in the case 
of lipase, secreted but feebly. The corresponding result in the 
stool is of interest. 

Group III. Cases of Obstructive Jaundice. The question here 
involved was: Is the pancreatic duct open, and is the pancreas 
secreting or not? In the first two instances (Cases VII and VIII) 
the duct was evidently open and active pancreatic ferments entered 
the intestine. These cases were one of intra-abdominal new-growth 
with evident masses throughout the abdomen, and one of post- 
operative stricture of the bile ducts. It is evident that the patho- 
logical condition affected the common bile duct but did not interfere 
vnth the patency of the pancreatic duct or ducts. In either case 
if the main pancreatic duct was obstructed it is emdent that the 
accessory duct of Santorini maintained full compensation. 
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In Case IX, on first examination the a])sence of all tlie ferments 
from the duodenum except a weak lipolytic ferment, and the ab- 
sence of all the ferments from the stool, led to the diagnosis of 
complete pancreatic obstruction involving all the ducts ema- 
nating from the gland. On a second examination several weeks 
later, the results of both duodenal and stool analyses indicated 
some return of pancreatic ferments in the intestine. On autopsy, 
the head of the gland and the duodenum were found involved in a 
massive sarcomatous tumor. The ducts behind the new-growth 
were greatly dilated and distended with retained fluid. It seems 
probable that from time to time the pressure in the ducts was 
sufficiently great to force pancreatic secretion through the new- 
growth and into the intestine. This would seem the most likely 
interpretation of the later partial return of the characteristic 
ferments in the duodenum. 

Group IA'. Cases of Hypertrophic Cirrhosis of the Liver. Group 
Tv represents the findings in two cases of hypertrophic cirrhosis 
of the liver. From the ferment analyses, the pancreas would 
seem to be secreting a fluid of high potentiality. The examination 
of the stool in the one case agrees with the findings in the duodenal 
material. 

Group A'. Gastric Cases. In this group is collected the data for 
various gastric diseases. As far as one can judge there is no evi- 
dence of disturbance of pancreatic secretion. It is of interest to 
note the absence of trypsin in a case of carcinoma of the stomach. 

Case XATII, one of achylia gastrica, requires a note. Repeated 
analyses of gastric contents showed the absence of both pepsin 
and rennin as well as all traces of acid. The pancreatic secretion 
is, however, active, all three of the ferments being present. Ehrman 
and Lederer,^® employing the A*olhard test meal method, found 
an active pancreatic ferment (trypsin) in these cases. In the 
duodenal contents, however, obtained by me in this case, no rennin 
was demonstrable. The question of the presence of a milk-coagu- 
lating ferment secreted by the pancreas is still an open one. The 
only facts bearing on tins point in the limng person are presented 
by authors who have tested the secretion collected from pancreatic 
fistulse in diseased states. The results are contradictory; in a few 
instances a milk coagulating ferment being present, in others 
absent. AAfith the direct method of collecting pancreatic secre- 
tion via the duodenum, no data on this point is at hand. In all 
instances vlth this means, some stomach contents are mixed with 
the duodenal fluid, and hence an indiAudual test for pancreatic 
rennin is impossible. But in this instance gastric rennin, was 
repeatedly shown to be absent. Hence the inability to demon- 
strate in the duodenal material a milk coagulating ferment would 
speak for the absence of this enzyme in the secreting pancreatic 


“ Berl. kiin. Woch., 190S. 



CROHN: THE FUNCTIONAL ACTIVITY OF THE PANCREAS 403 


gland. It is hardly probable that the absence of the enzyme from 
the gastric contents would result in a similar suppression in the 
pancreas, since all the other ferments known to be present in 
pancreatic secretion were actively demonstrable, and unaffected 
by the gastric condition. 

Group VI. Ca^ses of Diabetes Mellitus. In general it may be 
said that these cases do not show any variation from normal 
figures, all the three ferments tested for being found present and 
active. In only one instance was the reaction for amylase weak 
(Case XXII). In the instance of Case XXIII,. on a strictly lim- 
ited milk diet, the ferments were all only feebly present. A later 
examination, on a more liberal diet (oatmeal and milk) revealed 
ferments of greater strength. 

Case XXIV was of interest, being a case of diabetes mellitus in 
a female adult with a distinct history of cholelithiasis and abdomi- 
nal attacks indicating pancreatitis. The stools in this case were 
bulky, grayish-white, and frequent. Metabolism studies indicated, 
even on a restricted diet, a loss in the stools of 54 per cent, of 
the fat, and 29.4 per cent, of the nitrogen intake, corroborating, 
so far as our studies of metabolism would indicate, pancreatic 
insufficiency. 

The duodenal findings demonstrated a very scant secretion 
into the intestine, though of high potentiality. The stool in the 
same case showed active ferments, though only weak protease. 

From the study of these cases it seems probable that the ex- 
ternal secretion of the pancreas plays no role in the pathology of 
diabetes mellitus. This conclusion should not be interpreted to 
exclude the presence of a chronic pancreatitis with changes in the 
islands of Langerhans in these cases, for it can be conceived that 
these changes might be present and yet the external pancreatic 
secretion be uninfluenced, at least not demonstrable by our present 
methods. No idea of the internal secretion of this organ is obtain- 
able from these analyses. 

Groups VII and VIII. Miscellaneous Cases. The ferments 
are present and active, except for amylase, which is absent in 
two instances. The failure to demonstrate this ferment was 
probably due to faulty technique in the early tests. 

Remarks. The original intention of this study was to deter- 
mine (l)_the limits of ferment activity in the normal duodenum; 
(2) possible variations from these normal limits in pathological 
cases; (3) to determine in how far the analysis of the ferments 
of the stool gave an indication of pancreatic functional activity. 

In regard to establishing a standard for the strengths of the 
ferments as normally secreted. Table I represents the limits of 
variation. It would seein that the pancreatic ferments show 
fluctuations of strength from day to day even under identical 
conditions, but that such fluctuations may be said to be within 
reasonable bounds. However, the occasional failure to detect amyl- 
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ase or lipase in seemingly normal secretions must be noted. These 
ferments show the greatest variability in strength, and may appar- 
ently be occasionally absent. The protease is the most constant 
and is alwaj'^s present in the duodenum when the pancreatic duct 
is open. In spite of the arguments against casein as a test of trypsin 
alone, I would hold that erepsin, though present, is never suffi- 
ciently strong to interfere vdth the test as an index of pancreatic 
trj'^psin. 

Of the pathological cases examined, the case of acute pancrea- 
titis shows decided diminution in the activity of the pancreatic 
ferments. The pancreatic gland was found decidedly diseased 
at autopsy. In Case IX (the case of sarcoma of the duodenum) 
the ferments were absent from the duodenum. on one occasion; also 
absent from the stool. The diagnosis of complete blocldng of the 
ducts was confirmed at autopsy. In Case V, on account of the 
absence of two of the ferments from the duodenal juices, a disease 
of the pancreas was expected. At operation the duct was found 
patent, but the pancreatic gland was found swollen and inflamed. 

In Case XXIV the metabolism studies indicated pancreatic 
disease. The ferments were found strongly present; the amount 
of secretion into the duodenum was, however, very scant. 

The variability of the strength of these same ferments as tested 
in the stool is far greater than in the duodenum. The occasional 
absence of a ferment is a more frequent occurrence. In general 
where these enzyme are strongly present in the duodenum they are 
also demonstrable in the stool. The protease is here no longer 
reliable as an index of pancreatic trjqjsin. For in Cases VII, VIII 
and XXII, though a strong reaction for trypsin was obtained in 
the duodenal contents, this enzyme was not demonstrable in the 
stool (casein and gelatin tests). However, in Case IX, .when the 
protease was absent from the duodenum, it was also absent from 
the stool; and when it reappeared in the former, it .also reappeared, 
though wealdy, in the latter. We may conclude that a positive 
test for trypsin in the stool signifies an open pancreatic duct; 
a negative test does not necessarily imply that active trypsin is 
no longer being secreted into the duodenum. 

The important question that rises is: Can this method of esti- 
mating the enzyme strength of duodenal contents be utilized for 
the diagnosis of pancreatic functional activity? It seems certain 
that it is reliable for ascertaining the patency or non-patency of 
the ducts of this gland. More experience with cases of disease of 
the pancreatic gland proper is necessary before it vail be definitely 
loiown whether the method is applicable to the diagnosis of the 
functional activity of this organ. From the few cases offered in 
the series, it would seem that the method lends itself to prog- 
nosticating qualitative and quantitative variations in the strength 
of the pancreatic external secretion. 

It is well known that very little idea of gastric function is pps- 
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sible from quantitative tests of the ferments elaborated by the 
human stomach, and yet tliis does not preclude the possibility 
of more reliable information of the pancreatic gland being obtained 
by this method of testing. It will remain to be demonstrated 
whether moderate pathological changes in the tissue of the gland 
will evidence itself by variations in the titer of the enzymes of 
the external secretion. 

The study of a vast clinical material, with a uniform method 
of collecting and testing the duodenal contents in these cases, will 
be necessary to establish the further value of this method. 

Since writing this article for publication, the author has noted 
the appearances in the literature of the experiences of Frank^® 
with this same method. Frank succeeded in obtaining duodenal 
contents in 60 per cent, of the persons he attempted. The cases 
were chosen at random and suffered no pancreatic disease. The 
duodenal contents in all these instances showed active alkali- 
protease where tested for. The other ferments were not investi- 
gated. The inability of Frank to obtain the duodenal material 
desired in 40 per cent, of his essays is probably due to too short a 
time being allowed for the metallic capsule to enter the duodenum. 
This is obviated in my series of cases, by passing the pump in the 
evening and allowing the entire night to elapse before aspirating 
the desired material. Even then, more than one attempt is some- 
times required before success is attained. The procedure is a mild 
one, and only exceptionally objectionable to the patient. 

The sincerest thanks of the author are offered to the physicians 
and surgeons of the attending staff of Mount Sinai Hospital for 
the privileges of studying clinical material in their wards; to Dr. 
Samuel Bookman, for kind suggestions and hearty cooperation, 
and to the House Staff of the Hospital (more particularly Dr. 
Maliler) for general assistance throughout the course of this work. 


A STUDY OF EMPYEMA, WITH SPECIAL REFERENCE TO THE 
FEASIBILITY AND IMPORTANCE OF DEPENDENT 
DRAINAGE.i 

By T. Turner Thomas, M.D., 

ASSOCIATE PROFESSOR OF APPLIED ANATOMY AND ASSOCIATE IN SURGERY IN THE UNIVERSITl" OP 
PENNSYLVANIA; SURGEON TO THE PHILADELPHIA GENERAL HOSPITAL AND ASSISTANT 
SURGEON TO THE UNIVERSITY’ HOSPITAL. 


The large number of operations which have been done in recent 
years has added much to our knowledge of the pathological changes 


Archiv f. Verdauungs-Kraiikhciten, 1912, xvUi, 121. 

1 Read before the College^of Ph 3 ’sicians of Philadelphia, November G, 1912. 
VOL. 145, NO. 3. — march. 1913 14 
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which have taken place and the mechanical conditions which have 
arisen in connection vdth the various disease organs or tissues on 
account of which the operations have been performed. Our oppor- 
tunities for the study of a pathological condition are much improved 
when during the operation it becomes necessary to remove the 
diseased organ or tissue, as in appendectomies, gastrectomies for 
ulcers or carcinoma, or in operations for the removal of other 
tumors. Even when nothing is removed a free exposure of the 
affected part is often obtained, so that practical observations can 
be made from sight and touch. Yet from the large number of 
operations which have been done for empyema we have learned 
little in this way. The opening made in the chest wall is too 
small for inspection of the diseased parts within, in the presence 
of the escaping pus, and the finger is too short for palpation. Our 
efforts, of necessity, have been confined chiefly to bacteriological 
examinations of the pus evacuated and to a study of the relation 
of the pus collection to the preceding infectious condition of the 
lung, as pneumonia or phthisis. Robinson” says that the bac- 
teriology is of interest in prognosis, but of no significance as regards 
treatment. All cases should be recognized promptly and drained 
freely, reexpansion of the lung being the main purpose from the 
start. Most surgeons will probably agree with these statements. 

In a previous paper^ on empyema I employed an illustration 
of a formalin-hardened cadaver specimen, from the department 
of applied anatomy of the University of Pennsylvania, of an 
empyema from which the pus had not been evacuated during life. 
The possession of this specimen is .the result of an accident, it 
having been selected for injection with formalin as one in which 
the normal relations and conditions of the abdominal and thoracic 
organs should be found, and I used it for the first time to illustrate 
how easily a large empyema could be overlooked on inspection. 
I have come to the conclusion that it was worthy of a more careful 
study and that it might yield valuable practical information con- 
cerning empyema in general. When maldng a study of conditions 
in the dead body we usually obtain our material from the dissect- 
ing or postmortem room. This kind of a specimen could hardly 
be obtained from either. It must be specially prepared, and one 
must loiow that the unopened empyema is in a body before he 
prepares it, unless, as in this case, he happens to find it by accident 
after he has injected the body with formalin. The number of 
empyemas that find their way into the postmortem room unrecog- 
nized and unopened is probably very small, and those that do are 
usually so mutilated before the empyema is recognized that the 
preparation of a formalin specimen of this kind would be impossible. 


2 Boston Med. and Surg. Jour., 1910, clxUi, 561. 
“ Internat. Clinics, 1906, 165; iii, 150. 
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The first incision and manipulations necessary to expose the 
empyema would render the injection of the formalin ineffective, 
and would distort the relations of the soft structures to each other. 
In the dissecting room the conditions would be similar or worse 



Fig. 1. — Formalin hardened cadaver specimen of an empyema which has been completely 
circumscribed by firm adhesions above between the lung and chest wall. A small portion of 
the lung, narrower than appears in the illustration, remained adherent to the diaphragm. The 
costophrenic sinus is much wider than normal from the pressure of the pus, while on the 
opposite side it is almost obliterated. The heart pushed to the left looks larger than it actually 
is because abnormally uncovered by the left lung which is crowded posteriorly and to the left. 
The placing of the drainage opening at the bottom of the normal pleural cavity (see Fig. 2) 
would have been easy and safe in this case, as it proved to be in the three cases in which it 
was so placed. The large intestine is much distended and the liver distorted and depressed 
by the pressure of the pus. 


for the preservation of a similar specimen. If an opening had been 
made during life, such changes would have taken place that would 
have rendered the specimen less valuable, because we are most 
interested clinically in the empyema before the pus has been 
evacuated. Fig. 1 shows that there existed here the large common 
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and typical empyema, that giving marked and superficial dulness 
extending from the bottom of the pleural cavity a variable distance 
upward and merging below on the right side with the liver dulness. 
The displacement of the heart and liver are also typical. 

A bacteriological examination of the pus debris remaining in 
the specimen was made by Dr. Rivas, of the University of Pennsyl- 
vania. He found in it leukocytes, lymphocytes, two kinds of 
baeilli, and a diplococcus. One of the bacilli was acid-fast, and 
suggested the tubercle bacillus. This was confirmed by a longi- 
tudinal section of the affected lung. The specimen had Ijeen lying 
in a strong formalin solution for about eight years, so that the pus 
debris from which Dr. Rivas made his examination had undergone 
such change as not to permit an exact bacteriological report. He 
concluded that the pus had been the result of a mixed infection. 
The most striking and important feature in connection with the 
specimen, in my opinion, is that the empyemic cavity, although 
a large one, is distinctly and firmly circumscribed below by the 
junction of the diaphragm and chest wall and above by adhesions 
between the lung and chest wall, so intimate and continuous that 
the line of cleavage between the two cannot be seen. I have seen 
a formalin preparation of a tuberculous empyema in which there 
were no adhesions between the two pleural layers, the lung lying 
completely collapsed against the spine. The probability is that 
in the latter there had developed a communication between a 
bronchus and the pleural cavity, resulting in a pneumothorax in 
the presence of a slight tendency toward adhesion formation. In 
my specimen there could be found no evidence of such a bronchial 
communication after a careful search of all surfaces presenting 
on the empyema, which was aided by a removal of a longitudinal 
section of the lung, about 3 inches wide, and extending the whole 
length of the lung. The firm and extensive adhesions sharply cir- 
cumscribing the empyemic cavity were probably due to absence 
of a bronchial communication, and the fact that there was added 
to the tuberculous a pyogenic infection; the latter having a greater 
tendency toward adhesion formation than the former. This does 
not mean that tuberculous infection cannot produce the condition 
exhibited by this specimen. There is much vagueness in the litera- 
ture concerning the existence of and the part played by adhesions 
in empyema. Many writers ignore their existence; some refer to 
bands of adhesions; while others seem to think their existence is 
largely a matter of chance. If they developed extensively in the 
presence of a mixed tuberculous and pyogenic infection, as in this 
case, I believe they are almost certain to occur in the acute 
pyogenic infections, including the pneumococcic, in which pneumo- 
thorax is rare. Indeed, the burden of proof should not be upon 
him who says that such adhesion formation is the rule, but upon 
him who says that it is not. 
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The empyema in this specimen extended from the bottom^ of 
the normal pleural cavity upAvard, anteriorly at one point as high 
as the second rib and posteriorly in a rather broad channel as high 
as the apex. It was one continuous cavity and no bands of adhe- 
sions crossed it. It Avas thoroughly Availed off on all sides; above 
by close and firm adhesion betAA'^een the lung and chest Avail, and 
beloAV by the union of the diaphragm and chest Avail. I have based 
my study of empyema chiefly upon the character of the adhesion 
fm'mation in this specimen, and upon the assumption that it is the 
rule in acute empyema. Many of the accepted teachings in con- 
nection Avith empyema, according to my judgment, haAm either 
taken no account of this feature or have not given it sufficient 
recognition. I have draAAm some inferences from my study that 
I look upon more as suggestions than conclusions. The main 
definite conclusion I would draw is that dependent drainage in 
empyema, which calls for an opening as Ioav as the eleventh rib 
or to the top of the tAvelfth rib in most cases, is not only feasible 
but comparatively easy and safe. 

This massive type of empyema is frequently referred to as the 
unencysted or general, which implies that the pus is free to flow 
into all parts of the affected pleural cavity. The specimen strongly 
contradicts this conception, and shows, in my opinion, that prac- 
tically all acute empyemas are encysted and localized by surround- 
ing more or less firm adhesions, as in an appendicular or other 
abdominal abscess, or the small so-called localized empyema. 
The latter is localized, but probably no more so than the large one. 

Morisoffi says that the collecting effusion is first observed in 
the region of the fifth interspace, that is, diagonally farthest from 
the fixed point of the lung at its root, and that the reexpanding 
lung last touches the chest wall in the same region. For this 
reason he makes this the point of election for the drainage opening. 
According to my experience most empyemas extend from the bottom 
of the pleural cavity, as in this specimen, a variable distance upAvard. 
I believe that the fluid begins to collect not about the fifth rib, 
but at the bottom of the normal cavity. Donaldson® says that 
“the fluid products in pleurisy gravitate by their weight to the 
loAvest portion of the cavity of the pleura and then gradually rise.” 
The last part of the lung to reexpand is probably that about the 
drainage opening, at Avhatever level it may be, Avhere the external 
atmospheric pressure acts longest and to the best advantage. 
Considerations based upon this specimen suggest the folloAving 
conception as to the conditions deA'^eloping in and about an empy- 
ema. hlost pneumonias affect the base of the lung, therefore the 
resulting pleural effusion should begin at the base of the pleural 
cavity. But let us siij^pose that the infeqtion invoh'^es a higher 


* Trans. Med. Chir. Soc., Edinbureh, 1907 to 1908, vol. xxra. 
5 Pepper's System of Medicine, iii, 487. 
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portion of the lung and reaches the pleura on the corresponding 
portion of the external surface of the lung. If adhesions develop 
between the visceral and parietal pleurre, here, there can be no 
empyma, because there is no space in which the fluid can collect. 
If no adhesions develop the excess of fluid which results from the 
pleurisy falls immediately to the bottom of the pleural cavity and 
prevents adhesions between the surfaces over which it continues 
to fall. It should collect first in the costophrenic sinus, pushing 
the lung here away from the chest wall and diaphragm and the 
latter two from each other, as in the specimen. I would again 
agree with Robinson when he says that he is “not in sympathy 
with Fowler, who says that adhesions may occur in the costo- 
phrenic angle, raising the level of the bottom of the cavity so that 
the drainage need not be at the lowest point.” Such adhesions 
might develop after a drainage opening had been made, but are 
not likely before. The accumulating fluid pushes the serous sur- 
faces apart, but sooner or later where they are in contact above 
the pus collection and around the whole lung the approximated 
surfaces develop adhesions, weak at first but gradually growing 
firmer. In this way the pus becomes walled off all around by adhe- 
sions between the lung and chest Avail, and probably some part of 
the diaphragm. This AA’^alling off' is much more likely than Avith the 
average pus collection in the abdominal cavity, because in the pleural 
cavity the pus is less likely, from the nature of the caAuty and the 
usual position of the patient, to moA^e about. For the same reason 
a pelvic infection is less likely to give rise to a general peritonitis 
than one in the appendix or gall-bladder region. The cadaver 
specimen shows clearly that such a walling off occurred in this 
case, and that it usually occurs in empyema is strongly indicated 
by the fact that Avhen a patient is changed from the sitting to the 
recumbent position there is little or no A’^ariation in the upper line 
of dulness. Movable dulness is probably rare in empyema, except 
perhaps in the early stages, before the adhesions haA’^e become 
strong enough to withstand the pressure of the pus under the 
influence of gravity. Donaldson says: “Once formed, these 
effusions (of pleurisy) are but slightly moA’^able and but little dis- 
placed by the varying positions of the patients, unless the quantity 
be very great and no adhesions or bands have been made.” He 
also says, “The serous transudations of hydrothorax alwaj'^s occupy 
the most dependent portion of the cavity.” In other words, the 
fluid in the latter moA'^es about under the influence of graAuty. In 
an empyema the weight of the pus might cause a slight change in 
its position by pressure against the more or less soft lung. We 
know that the upper line of dulness in the sitting position is not 
straight but curved, the curve varying more or less, and that it 
does not change materially when the patient is placed in the recum- 
bent position. The A'^arying curve of this line is probably dependent 
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upon the position occupied by the patient during the development 
of the limiting adhesions. The absence of movable dulness as 
determined by percussion before and after a change in the position 
of the patient should be a sufficient guarantee that the pus has 
become circumscribed by adhesions in any given case. 

The adhesions probably developed early and became stronger 
as the quantity of pus, and therefore its upward pressure increased, 
so that they held the adherent surfaces of the lung to the chest wall 
while the under surface of the lung removed from the chest wall 
was being pushed upward, the pus therefore reaching its highest 
level a variable distance from the chest wall. Above this level, 
especially when the pus collection is large, the percussion note 
is often hypertympanitie — Skoda’s resonance — particularly in the 
first and second interspaces anteriorly. In the formalin specimen 
the pus at one point reached as high as the second rib, so that in 
large collections the first and second ribs or interspaces anteriorly 
cover about all of the lung above the pus that comes as close to 
the sldn surface. Posteriorly iind above the first rib anteriorly 
it is covered by a much thicker layer of muscles and other tissues. 
The inference to be drawn is that the lung is more tympanitic 
anteriorly in the first and second interspaces because it is nearest 
to the surface here. Skoda’s resonance is explained by a retrac- 
tion and relaxation of the lung from its elasticity and the upward 
pressure of the pus. This implies that the lung is being floated 
upward by the pus causing it to become relaxed. It has seemed to 
me that retracted and relaxed lung must be more or less function- 
less according to the degree of collapse, resulting from the relaxa- 
tion. If its air cells are full of air and functionating it can hardly 
be collapsed. The support which the lung obtains from its firm 
attachment to the chest wall in its whole circumference must aid 
it in resisting the upward pressure of the pus and in keeping its 
air channels open for respiration. The lung is not floating in the 
ordinary sense on the fluid pus, and therefore largely collapsed 
and functionless, but is probably trying to maintain its function 
with the aid of the extensive firm adhesions, the atmospheric pres- 
sure exerted through the trachea, and with the aid of an increase 
in the capacity of the thorax produced by the auxiliary muscles 
of respiration. The portion of the lung tissue caught between this 
air pressure above and the pus pressure below is probably com- 
pressed and condensed, not relaxed. In the normal lung condi- 
tions the tidal air is only about one-third of the air contained in 
the lung. Necessity may now increase the proportion of the tidal 
air in the functionating portion of the lung, so that the hyper- 
tympany may be the result of overdistended, not relaxed lung. 
Auer and Meltzer® say that the actual necessity of respiratory 
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function for tlie mere maintenance of life, amounts only to a small 
fraction of the normal respiration, and that the extent of the 
changes of gases occurring in normal respiration with a closed 
thoracic cavity exceeds greatly the need for the maintenance of 
life, since normal respiration is provided with an abundance of 
factors of safety. Necessity demands in an empyema that any 
still functionating portion of the lung shall work to its full capacity. 
It is generally agreed that the lung on the sound side is doing com- 
pensatory work, why not any sound lung on the affected side? 
That it probably does so is'stronglj’- indicated by the fact that a 
patient can live with a large empyema on each side, and the fact 
that he can live under these circumstances, indicates that the 
pressure of the large collection of pus on each lung is being largely 
offset by the extensive firm adhesions in the whole circumference 
of each lung. These began to develop early and resisted with 
increasing firmness the increasing pressure. 

If a considerable portion of the lung is so functionating then it 
follows that this portion is occup;\dng about its normal proportion 
of the thoracic cavity, and the portion which formerly occupied 
the space now represented by the empyemic cavity must be more 
or less compressed and condensed below the functionating portion. 
The adhesions were developed in the earl}’’ stages between surfaces 
about in their normal relations to each other, and they probably 
continued to hold these surfaces together against the pressure 
developing later from the accumulating pus. This means, in my 
opinion, that the adhesions will not seriously hinder the reexpansion 
of the lung after the pus has been evacuated, and that the cavity 
is to be filled by reexpansion of that portion of the lung which 
presents upon or projects into the cavity. The adherent surface 
of the lung is about where it should be when the lung is fully ex- 
panded, and therefore the adhesions should not be broken up to 
favor reexpansion of the lung. 

Elsberg^ reported some interesting facts concerning pneumo- 
thorax, observed in experimental work on dogs, hlany of the 
dogs either died suddenly as soon as an opening was made into the 
pleural cavity, or a violent expiratory dyspnea ensued, soon followed 
by rupture of the mediastinal septum, double pneumothorax, and 
death. While most of the dogs stood well, a small opening in the 
chest wall, sudden heart stoppage or dj-spnea, and death followed 
in some instances. The larger the opening, however, the more 
likely is the occurrence of serious interference Avith the respiration. 
In almost all the animals in which the size of the opening approached 
or exceeded that of the diameter of the trachea, when the dog was 
lying on its back, dyspnea and death followed. It made no differ- 
ence in Avhat part of the chest AA'^all the opening was made. The 
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cause of the rapid death seems to be the development of the double 
pneumothorax. If a dog will die of a total double pneumothorax a 
man should. But it is now known that a double empyema may be 
opened on both sides at the same operation and the patient live. 
Hellin,® after a study of 113 cases collected from the literature 
and 1 of his own, makes some very interesting statements in this 
connection. He says: “The question of a double empyema is 
closely related to that of a double pneumothorax. A 'priori, one 
would expect that a simultaneous opening of both pleural cavities 
would prove fatal. At first it was considered best to open the 
second pleural cavity after the first had been closed. (An interval 
of one hundred and fifty days was allowed to elapse in one case.) 
But compelled because of the severity of the constitutional condi- 
tion, it was gradually found that the interval between the opening 
of the two cavities could be shortened until both were opened at 
the same operation. The skeptic can convince himself that the 
classical theory born of a fear of a double pneumothorax is un- 
founded, since the patients do not cease to breathe in spite of the 
two opened pleural cavities.” Hellin in his case found that the 
cyanosis occurring during anesthesia disappeared on the opening 
of the pleural cavities. In experiments on dogs he noted that 
some of the animals survived even after the collapse of both lungs 
if the opening in the first cavity was closed. Auer and Meltzer 
showed that while from the opening of the pleural cavity in the 
dog, collapse of the lungs, dyspnea, and death occur, if the opening 
were closed after the collapse of the lungs had occurred, the dog 
would continue to live. Only an open pneumothorax causes 
dyspnea. When the cavity was closed, even though the lungs 
have recently collapsed, an inspiration will cause some distention 
of the lungs and an inspiration of air into them. An expiration 
will cause a compression of the lungs and a removal of the carbon 
dioxide. Hellin® inferred from his studies that a total double 
pneumothorax was not necessarily fatal, but that, as in caissons, 
it is chiefly in the suddenness of the change of pressure that the 
danger lies. But he assumed also that simultaneous opening on 
both sides of a double empyema gave rise to a total pneumothorax 
on both sides. Fabrikant^® asks if we may not hope that under 
these circumstances pleural adhesions will prevent collapse of 
both lungs. The formalin cadaver specimen gives an afiirmative 
answer to this question. It is possible that the adhesions in the 
earljr stages may break down at some point and admit air to any 
open part of the pleural cavity above; but this would probably 
be very rare, if it occurred at all. The empjmma specimen which 
represents probably the great majority of this massive type shows 


s Berlin, klin. Woeh., 1905, xlii, 1415. 
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clearly why a patient can live after the simultaneous opening of a 
double empyema on both sides. The air is admitted not into the 
whole pleural cavity of each side, but into only the strongly walled 
off pus ca\dties, which are now extrapleural in the sense that an 
appendiceal abscess becomes extraperitoneal. The atmospheric 
pressure can now exert its effect only upon the surface of the lung 
presenting on the empyema which is buttressed against a threaten- 
ing collapse by the strong adhesions which before the opening was 
made protected it against the severe pus pressure. The atmos- 
pheric pressure is always the same, but the pus pressure will prob- 
ably vary with the quantity of pus present, so that the immediate 
effect of the drainage opening on the lung will probably depend 
upon the difference in the two pressures one way or the other. 
It is my impression that I have seen patients breathe better after 
the operation when thej'- are resting quietly in bed, and that I have 
seen cases in which the breathing was not as good. 

The fear is sometimes expressed that the rapid evacuation of 
the pus following the usual opening made by the resection of a 
small portion of a rib will be accompanied by a dangerous change 
of pressure on the surrounding displaced organs, especially the 
heart. Hellin feared this and advised that all empyemas, uni- 
lateral as well as bilateral, be aspirated immediately before opera- 
tion or one or two days before, in order that a too sudden change 
of pressure may not take place. I have seen a fairly large number of 
empyemas opened, but I have never seen such a danger threaten, 
and I believe that it is very rare. With each outflow of pus from 
the opening on expiration there immediately follows an inrush of air 
on inspiration to take the place of the pus evacuated, until when 
the pus is all evacuated its place has been taken by air at a pressure 
of about 15 pounds to the square inch. There is therefore probably 
no great change of pressure, and certainly not a sudden one. The 
ominous loud noise made by the air rushing in through the opening 
with each inspiration is in reality an indication not of danger, but 
of safety. As already stated, Hellin observed in his case of double 
empyema that the cyanosis occurring during narcosis, disappeared 
after the empyemas had been opened on both sides. 

I have operated upon three and possibly four of the so-called 
loealized or encysted empyemas. Since I believe that the usual 
large variety is in practically all cases eircumscribed by adhesions, 
I believe that these names do not properly distinguish the small 
ones. The status of these cases has not yet been decided. I would 
suggest that they are practically all interlobar or between the 
diaphragm and under surface of the lung and that that is the 
reason for their small size, the pus becoming walled off by adhesions 
before it can get out of the Assure or the space between the dia- 
phragm and under surface of the lung. 
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In connection with these small empyemas, Musser^^ emphasized 
the importance of firm and deep pressure in the intercostal spaces 
along the fissures and along the margins of the diaphragm or upper 
borders of the liver, to develop tenderness indicating the presence 
of small empyemas between the lobes of the lung or between the 
lung and diaphragm. 

Murphyi” gg^yg many of the cases diagnosticated as abscesses 
of the lung are actually the result of empyemas communicating 
with a bronchus. Those diagnosticated as lung abscesses are very 
likely small and covered by more or less lung tissue, that is, they 
are interlobar. The pus breaks into the lung and ultimately finds 
its way into the air passages because it cannot well extend in 
any other direction. Depending upon the depth in the fissure 
at which it develops, the pus may or may not extend along the 
fissure and come to lie directly under the chest wall when a 
small area of absolute dulness could be detected. It may fail 
to do so because of its depth, when it will be covered by a 
layer of lung tissue, the dulness be relative, and air sounds be 
detected over it. The fissure is so oblique that it would be 
practically impossible to evacuate some deep collections by find- 
ing the fissure through an opening in the chest wall, and usuallj'’ 
in such cases it is necessary to reach the pus by going through 
the lung tissue covering it, first shutting off the pleural cavity 
if necessary by suturing the lung to the chest wall in the cir- 
eumference of the opening in the wall. The presence of sufficient 
adhesions here would render this unnecessary. When the pus 
collection is in the outer portion of the fissure directly under the 
chest wall the lung in the circumference of the empyema will be 
firmly adherent to the wall. In my 4 cases, I had 3 of the superficial 
variety and 1 of the deep. Small empyemas may develop between 
the base of the lung and the diaphragm, as already stated, but 
I have had no experience with this variety. It is said that these 
small empyemas frequently develop on the external surface of the 
lung between it and the chest wall. If they do it probably will 
be in an adherent portion enclosing a non-adherent area. The 
probability is, however, that such a condition is rare, and if a 
careful examination is made it is likely that in these cases the pus 
collection is close to some part of one of the main fissures. Robinson 
believes that most of these cases 'are peripheral abscesses of the 
lung. He refers to 2 cases which he saw at autopsy and 3 upon 
which he operated, in all of which the evidence as he interpreted 
it pointed to their having originated in abscesses of the lung. This 
evidence consisted in the fact that he found lung parenchyma 
devoid of pleura on the pulmonary side of the cavity. He expeeted 
to find the inner wall of the empyema made up of visceral pleura. 

” Jour. Amor. iled. Assoc., January 5, 1907, xlviii, 24. 

12 Ibid., 189S, sxxi, 281. 
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I believe with Robinson that the pus will not often break through 
the pleura into the lung substance in the usual large empyema, 
that between the parietal and visceral pleurse. As already stated, 
I believe that an interlobar empyema remains small because the, 
pus becomes circumscribed soon from the fact that it cannot 
easily spread itself out in the fissure. Gravity probabl.y has little 
effect on it, and the movement of the apposed pleural surfaces 
normally is probably slight. As soon as it becomes walled off, 
the pus can increase in quantity only at the e.xpense of the lung 
which surrounds it. When it can no longer make room for itself 
by pushing the lung aside it will destroy it as it will destroy any 
other tissue which confines it, even bone. The pleura will probably 
first become necrotic and then the lung tissue and the process will 
continue until the pus finds an exit or kills the patient. Sometimes 
it will burrow externally through an interspace between the ribs. 
The lung is the weaker tissue, however, and therefore evacuation 
through the trachea, is the more common. We should not expect 
to find the pleura intact on the visceral side if the empyema has 
existed long enough to destroy it, and in many cases it probably 
has, by the time the empyema is opened, because this variety is 
usually the most difficult to detect. 

The main purpose of any general studj' of empyema should be 
to improve our methods of treatment. In recent years we have 
had a number of valuable contributions looking toward this end. 
The main discussion seems to centre about the question of the 
method of drainage, and the consideration which has received 
most attention is that of the influence of the atmospheric iMessure 
admitted through the drainage opening. Most cases get well 
sooner or later from drainage in the usual way, but in a consider- 
able number, the closure of the opening and cavity is much pro- 
longed, or they may not close at all. Murphy*® says that before 
the surgeon makes an opening into an empyema he should be 
reasonabty certain that it will close later. He has discarded opera- 
tion in all cases in which there is not an external opening or a com- 
munication with a bronchus. In other words, if air has not already 
gained entrance into the empyemic cavity through an external 
or an internal opening he will keep it out. He aspirates the pus 
and injects into the cavity a few drams or ounces of a 2 per cent, 
formaldehyde and glycerin solution, repeating the procedure at 
intervals of a few weeks as the effusion re-collects, until it has 
entirely disappeared. The fact that IMurphy employs it in all 
cases, with the exceptions mentioned, attests its value and alone 
makes it a method which will be widely tested when it has been 
fully placed before the profession. As yet he has spoken of it only 
briefly in the discussion of papers by others. The formalin is said 
to render the eavity sterile and to favor the absorption of the 
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exudate. Tennant’^'^ tried the method, but in one case it failed 
him and a resection .of a rib was done. It is the ideal method for 
combating the ill effects of atmospheric pressure on the external 
surface of the lung, and if it- comes into general use there will be 
fewer cases calling for the severe Estlander or Schede operations. 
But it has not yet received general approval, and the prevailing 
treatment is that with drainage. 

Many devices and methods of obtaining drainage with the 
exclusion of air from the cavity have been offered, and recently 
von Eberts^^ and Robinson have added valuable contributions 
on this phase of the subject. Except for a brief attempt in one 
of my cases, which was soon discontinued, I have not as yet had 
any experience with these methods. It seems to me that before 
we can determine, with satisfaction, the relative value of suction 
or siphon methods of drainage we must first know approximately 
the limit of rapidity with which an empyemic cavity may be per- 
mitted to become obliterated. We are dealing with an abscess 
the walls of which are infected, and few surgeons will risk efforts 
at disinfection by irrigation. The rule is to permit the cleansing 
to be done by the natural processes after effective drainage has 
been instituted. In most cases in which drainage is employed in 
the usual way, without the use of suction, the cavity cleanses itself 
spontaneously and is obliterated by the expansion of the lung, 
sooner or later. Fraley^® reported a study of 500 cases of pleurisy 
treated at the Pennsylvania Hospital. About one-fifth of them 
were empyemas. No case was cured in less than four weeks. The 
average was ninety days, in which column were found one-third 
of the cases. All but 6 were cured in four months or less, and 
these were severely complicated. The shortest duration of con- 
valescence obtained by Robinson with his method of rib trephining 
and suction drainage was four weeks, although in the one fatal case, 
in which death occurred two weeks after operation, the lung was 
fully expanded as shown at autopsj^ We might argue with some 
force, therefore, that about four weeks are necessary, under the 
most favorable conditions, for the disinfection necessary before 
the cavity and drainage opening can close permanently. But the 
conditions vary. The degree of firmness with which the lung has 
become fixed in its compressed condition will affect the rapidity of 
expansion. The character of the infection will affect the rapidity 
of spontaneous cleansing, as wdll the presence of necrotic tissue 
in the wall of the empyema. According to Schadler, quoted by 
Hellin, the average duration of a unilateral empyema was fourteen 
and one-half weeks, in children nine weeks. Hellin says that the 
death rate in 1335 cases of unilateral empyema was 22.4 per cent. 

>* Jour. Amer. Med. Assoc., August 15, 1908, p. 572. 

>5 Von Eberts and Hall, Montreal Med. Jour., June, 1910, 513; Annals of Surg., 1910, lii, 502: 
Ibid., 1911, liv, 59; Jour. Amer. Med. Assoc., 1912, lix, 204. 

'« Amer. Jour. Med. Sci., May, 1907. 
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or 299 deaths. The mortality in the double empyemas was 0,1 
per cent. Robinson evidently made a careful study of other meth ods 
of suction drainage than his own, and of them he says: “It is 
well known to those who have performed rib resection and intro- 
duced tubes protected by rubber collars, rubber dam, adhesive 
plaster, lanolin, zinc ointment, gutta percha, cement, and other 
agents that leakage is of frequent occurrence and that at best it 
can only be prevented by the most painstaking and continuous 
efforts.” In his discussion of this subject at the meeting of the 
American Medical Association in June, 1912,*^ and at the meet- 
ing of the Pennsylvania State Medieal Society, September 26, 1912, 
Robinson said that he now confines tlie use of suetion drainage to 
only the most carefully selected cases. 

It is an interesting fact that while the atmospheric pressure 
soon after the usual drainage opening is made is probably as great 
in the empyemic cavity as that exerted within the lung through 
the trachea, because the drainage opening is usually as large or 
larger in diameter than that of the trachea or larynx, in most cases 
the lung will expand later and obliterate the cavity. This is the 
more interesting when we take into consideration the fact that to 
the external pressure must be added the resistance of the normal 
elasticity of the lung and that of the inflammatory thickening of 
the inflamed pleura and adjacent lung tissue. In many cases this 
result will be accomplished in about four weeks without the employ- 
ment of negative tension from suction drainage. Yet is is obvious 
that the lung can be expanded only by the atmospheric pressure 
.coming through the trachea. The internal pressure in some way 
must gain on the external pressure. I have in several cases intro- 
duced my finger through the drainage opening at the time of the 
operation to find that I could not feel lung tissue or only a small 
portion of it. It was being held beyond the reach of the finger 
by the external atmospheric pressure exerted through the drainage 
opening. In 1 or 2 cases I have introduced the finger at intervals 
later to find that the surface of the lung could be felt to be approach- 
ing the opening. To my mind there is only one satisfactory explana- 
tion for it. The atmospheric pressure within the empyemic cavity 
must, in some way, be gradually diminished, so that the internal 
pressure can act to better advantage in expanding the lung. Other- 
wise the lung never could expand. In other words, the eft’ect of 
the drainage opening usually employed is to provide more or less 
imperfectly, a negative tension within the empyemic cavity. We 
are all familiar with the sound made by the air which passes through 
the opening on inspiration during the after treatment even in the 
presence of a pus-soaked dressing. I observed in one of my cases 
that this sound ceased soon after the operation, perhaps in a few 
days, and in that case the caA'ity and sinus were closed in five 
weeks. I saw at the Philadelphia Hospital some years ago an 
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empyema patient who had been operated on about two and a 
half years before. The drainage opening was more than an inch 
wide at that time. There was no sound in that case from the 
passage of air in or out, probably because the opening was so large. 
I could look through it into the cavity, and when I saw the case 
again a year later, as far as I could judge, no progress had been 
made toward the obliteration of the cavity and a cure. I have 
observed that the sinus is not long in closing after the sound made 
by the inrush of air on inspiration has ceased. Whether the sound 
ceases because the cavity has almost closed or the cavity closes 
more rapidly because the air has ceased to enter is uncertain, but 
it has seemed to me that if the entrance of air could be prevented 
the average case would be cured much sooner than it is. The small 
number of cases which I have had has prevented me from following 
up this idea as I would wish. 

In my opinion the size and position of the opening have an 
important bearing upon the results of the operation. Elsberg 
showed that the size of the opening was an important factor in 
connection with the effects of experimental pneumothorax in dogs. 
If the opening made in most operations remained afterward as 
large as when made, I think that in many cases the lung never 
would expand, because it would be practically as large as that of 
the trachea or larynx, so that the external atmospheric pressure 
would remain constantly as great or greater than the internal pres- 
sure. It seems to me that the external opening must become 
smaller than the internal, or the tracheal diameter, before the 
lung can expand. After the usual operation the falling in of the 
soft tissues contracts the opening, which is further filled by the walls 
of the drainage-tube, and the lumen of the tube and the space 
around it are more or less choked up continually by the escaping 
discharge and fragments of fibrin. The air already in the empyemic 
cavity is becoming absorbed, and if a smaller quantity passes in 
than is being absorbed the external pressure on the lung is being 
diminished, so that the internal pressure coming through the 
trachea remaining the same the lung slowly expands. The excision 
of several ribs may be advisable to get nearer to the bottom of the 
cavity, but not to provide freer drainage. Through-and-through 
drainage by two openings with a tube in each and one higher than 
the other, in my opinion, is worse. The higher opening will always 
be admitting air freely, because the pus will be escaping entirely 
by the lower, so that the upper will be a strong factor in preventing 
reexpansion of the lung. The term free drainage in connection with 
empyema has not the same meaning as with abscesses in other parts 
of the body. In many abscesses an incision is made from one end 
of the abscess to the other, and lays the cavity wide open. The 
Estlander operation for chronic empyema provides such an open- 
ing, and the result shows what is to be expected from it. The free 
admission of atmospheric pressure permanently prevents reexpan- 
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sion of a large portion of the lung, which causes a marked sinking in 
of the side of the chest and a corresponding loss of lung function. 
The small opening usuallj’- emjjloyed in acute empyemas, if placed 
at the bottom of the cavity, Avould provide drainage quite free 
enough for the average case. 

Robinson says that in the early stages, with the drainage opening 
at the bottom of the cavity, suction drainage will not be necessary. 
I am, particularly, trying to show that this will be true for most 
cases. In 2 cases I made the opening by resecting a small portion 
of the tenth and in 3 cases the elcA’^enth rib near the spine. By 
dividing the intercostal tissues in the latter to the top of the twelfth 
rib practicall}' the veiy bottom of the cavity was reached. I did 
this because of observations made on the formalin specimen, which 
shows that in that case at least there would have been no difficulty 
in making such an opening, and I found in my cases that it was 
about as easy and safe as resecting the sixth or seventh rib. A 
small puncture wound was made in about the seventh interspace 
or where the aspirating needle demonstrated pus. A somewhat 
rigid probe or a long grooved director, curved at the end, was then 
introduced through this opening and the end made to seek the 
lowest limit of the empyemic cavity, which usually corresponded 
to the bottom of the normal pleural cavity near the spine. The 
curve permitted the end of the instrument to be turned toward 
the surface where by careful palpation it could be felt by the finger 
outside over the corresponding interspace, usually the eleventh. 
A vertical incision was then made over this area, the eleventh rib 
exposed, and a small portion of it excised in the usual way. The 
probe or grooved director was then pushed outward through the 
pleura if it had not been already opened and a closed hemostatic 
forceps introduced at this point. The finger introduced through 
the opening thus made feels the twelfth rib below and the dia- 
phragm at the bottom of the cavity. A drainage-tube is introduced 
after extending the opening by incision to the top of the rib below. 
A suture or two may be used to diminish the size of the opening 
slightly, but free drainage must be the first consideration. During 
the operation I have placed the patient in the prone position advised 
by Elsberg, and have found it satisfactory. In one case, as I was 
about to make the preliminary incision for the introduction of the 
probe, I happened to look at a clock and I concluded to time the 
operation. When the drainage-tube Avas in and the gauze dressing 
applied about four minutes, not more than five, had elapsed. With 
such an opening the empyema Avill be perfectly drained in almost 
any position the patient is likely to occupy. The shoulders Avill 
probably be higher at all times than the opening, the advantage 
increasing the more nearly the patient assumes the sitting position. 
The opening is at the bottom of the narrow space between the dia- 
phragm and chest wall, so that all of the discharge will constantly 
gravitate toward it and will tend to prevent the entrance of air 
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in so far as it continues to fill the space in and around the tube. 
Usually I have not been greatly concerned about fragments of 
fibrin choking the tube, because I have felt that the drainage was 
free enough around the tube, and through it around any fibrin 
that became lodged in it. At any rate it will give no more trouble 
than with a higher opening. When we consider that we can in a 
short time evacuate the accumulation of weeks through the ordinary 
aspirating needle, it becomes evident that not much space is neces- 
sary with such a low opening for the continuous evacuation of the 
discharge as it forms. Nor have I been concerned about the fall- 
ing in of the drainage-tube, sinee it is usually directed upward 
as well as inward, and would have to travel against gravity to get 
inside; and if it did so, would be kept by gravity at the opening 
so that it could easily be fished- out Avith a forceps 

Agnew^* applied the principle of dependent drainage in old 
empyemas with persistent sinuses, but maintained through-and- 
through drainage with a tube passed frm one opening to the 
other. Ashhurst^'* employed the same method of drainage from 
the beginning, and says : “ I liaA'^e seen a number of cases in whieh 
this plan has been systematically carried out Avith complete success.” 
It seems reasonable to assume that the loAver opening drained all 
the pus in Ashhurst’s cases, since pus could escape from the upper 
opening (the patient usually occupies the semirecumbent position 
from the beginning and soon the upright) only if the cavity Avere 
full of pus, when the plan AA^ould hardly haA^e been regarded as a 
complete success. The important point demonstrated by Ash- 
hurst, in mj^ opinion, is that an intercostal dependent opening only 
large enough apparently to pass the drainage-tube gave satisfactory 
drainage. But AA'^e have many surgeons AAdio employ such an opening 
usually in the sixth or seventh interspace, especially in children. 
If the drainage is satisfactory through such an opening it ought 
to be better with the opening in the eleventh interspace. Only a 
scarcity of cases has prcA^ented me from trying the loAv intercostal 
opening. 

Some surgeons make efforts to remoAm fragments of fibrin at 
the time of operation. I have felt some concern about them because 
they were in a pus cavity and Avere probably made up of necrotic 
material. I had one experience, however, that modified this opinion. 
On introducing my finger through the drainage opening I found 
the pleural surfaces, parietal and diaphragmatic, covered uniformly 
as far as the finger could reach with a soft layer of fibrin about 
an inch in thickness, which could easily be swept off with the 
finger. It seemed obvious that the whole surface of the cavity was 
so covered and that it was all infected material. As it could not 
be removed I watched the after course of the case with mueh 
interest. The sinus closed and the patient was discharged in 


'8 Agnew’s Surgerj’. vol. i, pp. 344 and 345. 

” Principles and Practice of Surgerj-, 1893, sixth edition, p. 410. 
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about five weeks. The layer of fibrin gave no trouble. ’ It did not 
escape through the drainage opening unless it liquefied, which is 
unlikely. It is more probable that it remained and became 
organized into a thickened pleura. I did not discover such a deposit 
on the pleural surface in any other case. It suggests that in the 
pleural cavity we have the serous, serofibrinous, and fibrinous 
varieties of inflammation, as in other serous cavities, and that 
the thickened pleurje found in some old cases at operation may be 
due to the organization of such deposits. Thomson and Miles™ 
say: “Even in comparativel.y recent cases the pleura is thickened 
and covered with masses of flaky lymph, which may be an inch 
thick. In some cases of long standing this fibrinous exudate becomes 
organized and the pleura is greatly thickened.” 

In those troublesome cases in which the affected lung fails to 
expand after a prolonged period the last resort is a thoracoplasty, 
by the Estlander or Schede method, with or without removal of 
the thickened pleura covering the exposed part of the lung. Since 
the latter will not expand to obliterate the cavity the ribs over- 
lying it are removed, permitting the weakened chest wall to fall 
in against the lung. The operation is frequently a severe one and 
the resulting deformity marked. The lung remains permanent!}’- 
collapsed in large measure, which with the sinldng in of the chest 
wall produces a condition which is far from desirable. Robinson 
believes that these operations are too often employed in cases which 
are by no means beyond the possibility of reexpansion. I believe 
that this is true. Ochsner^^ has made an important contribution 
to the treatment of these cases. In 14 cases he injected the cavity 
with Beck’s bismuth paste, and all but 2, which were still under 
treatment, were cured. He has used it only in cases with sinuses, 
although, he says, it has been suggested to aspirate the pus in the 
empyema and to inject the paste into the cavity through the can- 
nula. While the method appears to be decidedly better than 
thoracoplasty, it would hardly be advisable to employ it to the 
exclusion of the usual drainage method, which results in a cure in 
most cases, -with almost if not complete reexpansion of the lung. 
Any paste retained permanently must be at the expense of the 
non-expansion of a corresponding portion of the lung. The cases 
calling for the Ochsner method, or thoracoplasty, are usually 
chronic not in the sense that they have long existed without being 
opened, but are cases which were opened in the acute or subacute 
stages and became chronic while waiting for the lung to expand. 
It is likely that in the chronic cases the lung has expanded con- 
siderably since drainage was begun, and therefore will require a 
much smaller quantity of the paste than if injected at the time the 
pus was first evacuated. 

(To be continued.) 

2“ Manual of Surgerj', fourth edition, ii, 31S. 

Annals of Surgery, 1909, 1, 151. 
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Progressive Medicine. A Quarterly Digest of Advances, 
Discoveries, and Lmprovements in the Medical and Sur- 
gical Sciences. Edited by Hobart A. Hare, M.D., Professor 
of Therapeutics and Diagnosis in the' Jefferson Medical College 
of Philadelphia. Assisted by Leighton F. Appleman, M.D., 
Instructor of Therapeutics in the Jefferson Medical College of 
Philadelphia. Vol. iv, December, 1912, pp. 381 ; 62 illustrations. 
Philadelphia and New York: Lea & Febiger. 

In the final number of Progressive Medicine for 1912, Edward H. 
Goodman contributes, for the first time, the article on diseases 
of the digestive tract and allied organs. Readers of Progressive 
Medicine will recall that for the past few years this section has 
been written by R. S. Lavenson, whose carefully prepared and 
interesting articles will long be remembered as models of this type 
of critical medical literature. The selection of Goodman as Laven- 
son’s successor will meet with general approval, not only because 
of his well-known work along the lines of gastro-intestinal diseases 
and physiological chemistry, but also because of his present admir- 
able contribution, which makes it evident that the high standard 
set by his able predecessor is destined to be maintained. 

Goodman covers thoroughly the more recent and interesting 
problems in relation to diseases of the gastro-intestinal tract. 
Among the subjects which he discusses is the analysis of gastric 
contents, the pathological physiology of the stomach, gastric 
ulcer, and carcinoma. Under the intestine some of the newer 
subjects touched on are the intestinal flora, chronic intestinal 
stasis with special reference to the work of Lane, and cecum 
mobile. After devoting a few pages to the liver, he discusses at 
more length chronic pancreatitis, functional tests of pancreatic 
insufficiency, and a number of other interesting pancreatic con- 
ditions. His entire article occupies 124 pages. 

Under diseases of the kidneys, John R. Bradford, takes up par- 
ticularly hemaglobinuria, the functional activity of the kidneys, 
movable kidney, albuminuria, and cystic disease of the kidney. 

The, subject of genito-urinary disease is well handled by Charles 
W. Bonney. After discussing affections of the kidneys, ureter and 
bladder, he turns his attention to the prostate, urethra, and 
numerous miscellaneous conditions. 
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In a contribution of lOS pages, Joseph C. Eloodgood Avrites 
most instructively on shock, anesthesia, infections, tumors, and 
the surger^^ of the skin, muscles, fascire, tendons, and bones and 
joints. Although it is impossible to mention in detail the many 
subjects he considers, attention should be draAvn particularly to 
his discussion of preventive surgery, anesthesia and blood pressure, 
epithelial tumors, benign connective-tissue tumors, mjmsitis, and 
the operative treatment of bunions. 

The concluding section of SO pages on practical therapeutics by 
H. R. jM. Landis, deals not only with a number of the newer 
remedies, but also covers such subjects as antidiphtheretic serum, 
vaccines, climate, and heliotherapy. 

The entire volume is of unusual interest and forms a valuable 
addition to the preceding volumes published during the past vear 

G. M. P. 


Psychotherapy. By J.uies Walsh, jNI.D., Ph.D., Dean and 
Professor of Functional Nervous Diseases and of the Plistory of 
Medicine at Fordham University School of jMedicine, and of 
Physiological Psychology at the Cathedral College, New York. 
Pp. 806. 34 illustrations. New York and London: D. Appleton 
& Co., 1912, 

It Avould have been impossible for Dr. Walsh, who is equally 
well known for his e.xtra medical knowledge, to have produced 
anything else but an interesting and philosophical work. It is, of 
course, very Avell Avritten, and, as Avould be expected, full of his- 
torical references. The most interestinp part of the book, to the 
revicAA^er at least, is the part upon the history of psychotherapeutics. 

The plan of the work is to take up the general question of psycho- 
therapy in the history of medicine, in Avhiclr eA’^erything that has 
a bearing is discussed, such as signatures, pseudoscience, mental 
healing, nostrums, talismans, charms, and faith cures. In the 
next section, on general considerations, the influence of the mind 
on the body, body on the mind, secondary personality and hyp- 
notism are taken up. In the third the indiAudual patient is dis- 
cussed and his general work, pleasures, and in fact his AAdiole day 
is criticallj" analj^zed and suggestions gNen. Then comes the 
chapter on general psychotherapeutics, in which the principles are 
laid doAvn, this being folloAved by a section on general adjuvants 
and treatment, such as exercises, suggestion, aA’ersion of mind, 
habit, and then follows special psychotherapy AAdiich takes up 
almost everj’’ disease under the sun. It is, as the author states, 
the only complete book on psychotherapy. ’ 

It would be impossible to rcAueAv a Avork of this kind in full 
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because to do so it would be necessary to write a smaller one. 
Suffice it to say that it is such a work as should be in the hands of 
the patient as much as in the hands of the physician, for it is 
optimism that Dr. Walsh preaches. "Nothing is as bad as it 
seems, and if you only make up your mind to it and cheer up, 
everything will be better.” For example, if the general prac- 
titioner who buys this book wants to look up even such a hopeless 
disease as hemiplegia, he is met with the statement that Pasteur 
had a stroke at the age of fifty and yet lived for twenty years, and 
did his best work after it. What could be more cheerful and 
promising? Specifically, Dr. Walsh’s advice is excellent. He 
believes in common sense methods and takes advantage of any 
legitimate means that he can in treatment. He believes in the 
judicious use of hypnotism. One fault of the work, if there is a 
fault, is the fact that there is a great deal of repetition, but this 
no doubt is the purpose of the author, for he perhaps means that 
if anyone wants to look up what should be done under a certain 
disease he will find complete advice. Necessarily if every disease 
is discussed in the same manner repetitions must occur. Were it 
not for this, such a book could be written in about 200 pages 
instead of 800. 

The average neurologist, however, who will expect to find a 
discussion of psycho-analysis, as taught bj^ Freud, will be met with 
disappointment, for Freud is dismissed in a trifle over a page. Dr. 
Walsh evidently believes that Freudism is only a fad, and classes 
it with osteopathy and Eddyism. Like osteopathy and Christian 
Science, however, it will remain and groAV stronger. It is to 
be regretted that such an important subject should be dismissed 
so lightly and with such evident scorn. The reviewer is by no 
means an ardent Freudian. He believes, however, in common with 
those neurologists -who have paid attention to it, that there is a 
great deal in psycho-analysis, and that it is by no means a fad and 
that it will live. It has been the style since Freud’s work to con- 
• demn those who have either taken up or who favor it, rather than 
to discuss psycho-analysis on its merits, and the criticisms have 
been somewhat caustic and by no means always tinctured with 
wisdom. The basis of the whole criticism is that Freud believes 
that most neuroses have as a cause some previous experience 
which in the majority of cases is sexual. Its critics always state 
that it is abhorrent to them to discuss sexual matters with the 
patient, and it does no good. As a matter of fact, the trained 
psycho-analyst -does not discuss sexual matters mth his patient 
because he wants to. He does it because he finds that he has to, 
and that the average normal person as well as the nervous patient 
hap a great many ideas about sexual matters which need straight- 
ening out, and very often the basis of such a neuroses may be a 
previous sexual experience or sexual thought which the patient 
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many not be at all aware of. The truth of the matter is that the 
average doetor, in common with other humans, wants to get the 
most results with the least amount of effort, and that he very rarely 
desires to face the situation, especially if it is disagreeable. In our 
education sexual matters are always placed in the background, for 
it is a crime to discuss those things which are always before us, 
and it seems that it is a greater crime for the doctor to discuss 
them than for anjmne else, and yet the doctor is supposed to heal ! 
How long will we have to wait until, like Tanner in Shaw’s Man 
and Superman, we will state facts as facts and truths as truths, 
and live accordingly? T. H. W. 


Blutkrankiieiten und Blutdiagnostik. Leiirbuch der Mor- 

PHOLOGiscHEN Hawatologie. Von Dr. mcd. Otto Naegeli, 

Privatdozent an der Universitat Zurich. Second edition. 

Leipzig: Veit & Co., 19] 2. 

The second edition of Naegeli’s “Blutkrankheiten und Blut- 
diagnostik” vail be welcomed by all who are interested in the study 
of hematology. It has been very largely rewritten and much 
enlarged, and many new colored plates liave been added. 

Those familiar with the first edition of this work will find that 
the author still adheres largely to the teachings of the Ehrlich 
school. That he is not a passive follower is well known; many of 
his personal observations appear here for the first time. How- 
ever, the reader is not presented with the facts to support one 
view alone, but a fairly impartial presentation is made, and from 
these the author draws his conclusions. In matters of controversy, 
the opposing interpretations of morphological or tinctorial abnor- 
malities are stated. 

Technical procedures are well discussed. Praetically all of the 
stains which are useful in the study of the blood are given; the 
methods of staining are described, together with the best fixatives 
for a given stain. This applies to the staining of blood films and 
of sections of tissue as well. To the laboratory worker, one draw- 
back is evident; the method of jireparing the stain is seldom 
stated. Instead, one is advised to buy the prepared staining 
mixtures, usually from Grubler. 

In the new edition the viscosity of the blood is fully considered. 
The inclusion of many observations by the author adds greatly 
to the value of the discussion. 

The section on the red blood corpuscles, like other parts of the 
book, has been brought fully up to date. The pathological alter- 
ations of the red cells are taken up in detail, and there is an adequate 
description of each, well illustrated in the colored plates. As 
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examples, ring bodies, Howell-Jolly bodies, and chromatin dots 
may be cited. Normal and pathological regeneration of the 
erythrocytes is described in the embryo, in the normal adult, in 
anemias, in the embryos of animals, and in experimental anemias. 

The discussion of the leukocytes is equally complete and illumin- 
ating. The various types of leukocytosis are considered in detail. 

The blood findings in disease are well presented. This is true 
not only of the diseases affecting the blood-forming organs pri- 
marily, such as chlorosis, pernicious anemia, the leukemias, but 
also of all diseases in which changes in erythrocytes, leukocytes, 
or platelets are usually met. Fewer additions are to be found in 
this part of the volume, though here, as elsewhere throughout the 
treatise, personal observations of the author are in evidence. 

It is a pleasure to record the fact that the author, unlike most 
of his German-speaking colleagues, has not been content to ignore 
the foreign literature. His pages teem with references to French, 
Italian, English, and American authors. In fact, his thorough 
mastery of the literature of his subject explains the high value of 
the work the author has produced. Excellent bibliographies are 
appended to each chapter. 

In a review it is impossible to give an adequate idea of the scope 
of a volume. Suffice it to say that the title of the present work 
expresses very clearly its contents. If any important morpho- 
logical studies of the blood have escaped the notice of the author, 
the reviewer has failed to detect the fact. That he has placed 
insufficient stress on certain contributions is inevitable. The 
observations of Wright and his co-workers upon the origin of 
blood-platelets is a case in point, in the opinion of the reviewer. 

Naegeli’s “ Blutkrankheiten und Blutdiagnostik” is unhesitatingly 
recommended as a valuable aid to the study of hematology. 

R. S. M. 


A Cross-section Anatomy. By Albert C. Eycleshymer, B.S., 
Ph.D., M.D., Professor of Anatomy, St. Louis University, and 
Daniel M. Schoemaker, B.S., M.D., Associate Professor of 
Anatomy, St Louis University. New York and London: D. 
Appleton & Company, 1911. 

In recalling the advances in gross human anatomy during the 
last twenty-five years, the introduction and wide use of two methods 
of study — hardening in situ and cutting frozen sections — stand out 
conspicuously as most productive factors. The publication by 
Professor His, in 1878, of his studies on bodies hardened by in- 
jections of chromic acid solutions, and, later, the dissemination 
of his findings by means of models cast from his preparations, 
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wrought a revolution in visceral anatomy and exposed many cur- 
rent errors regarding the form and relations of important organs. 
Scarcely less important, although not so generally appreciated, 
was the appearance, in 1872, of Braune’s splendid work, “Topo- 
graphisch-Anatomischer Atlas. Nach Durchschnitten an gefrorenen 
Cadavern.” Although by no means the pioneer in this important 
field of anatomical observation — for, among others, Pirogoff had 
produced his monumental work twenty years before — ^Braune did 
more than any of his predecessors to awaken an interest in sectional 
anatomy and to make available the results of such study. 

The introduction of formalin as a preserving and hardening fluid 
marks a new era in anatomical technique, especially in connection 
with frozen sections. This combination, first used by Gerota in 
1895, is now so highly valued and widely employed by anatomists 
the world over, that it is justly regarded as indispensable. Thanks 
to these improvements in anatomical metliods, our present under- 
standing of the form and relations of the various parts of the body, 
especially the viscera, is far more accurate and complete than when 
dependence was so largelj'’ placed on dissociation. Moreover, the 
advantages of combining the older and newer procedures, that is 
dissecting the sections of the formalin hardened bodies, are so 
pronounced for certain lines of work, that the method is now often 
followed, yielding preparations in which the parts may be separated 
or assembled, like the pieces of a picture puzzle. 

Appreciating the necessity of cross-sections as a means of ac- 
quiring accurate notions concerning topographical relations. Dr. 
Eycleshymer and his associates, Drs. Schoemaker and Smith, have 
undertaken to make such important data available, when access 
to frozen sections stored in anatomical instituties is impracticable. 
Indeed, in no other field of anatomy do careful drawings offer so 
satisfactory a substitute for actual preparations as in the one 
under discussion. How adequately these gentlemen have fulfilled 
their self-appointed task, is shown by the admirable atlas before us. 

The work consists of four divisions: (1) Introduction, giving 
an interesting historical sketch of the development of sectional 
anatomy and a description of the material and methods used in 
the preparation of the plates; (2) illustrations of the cross-sections, 
with explanatory text and key-figures ; (3) topography of the organs, 
including a critical review of the position of the most important, 
and (4) bibliography. 

The atlas comprises 102 quarto plates, of which 87 picture the 
upper surfaces of 113 consecutive cross-sections, supplemented by 
14 key-figures and one plate illustrating the vertebral levels of the 
thoracic and abdominal viscera. Of the 113 cross-sections, 19 are 
of the head and neck, 29 of the trunk (including a series of five 
sections through the pelvis of a female subject), while the remain- 
ing ones are of the extremities, the upper limb contributing 26 
and the lower 39 sections. 
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Recognizing the importance of thorough orientation for an 
adequate understanding and appreciation of cross-sections, the 
authors have wisely taken special pains to supply the necessary 
correlation by a generous series of admirable key-figures. The 
care with which these have been prepared is one of the features of 
the work calling for particular commendation. Thus, not only 
is the surface level of any given head-section seen by a glance at 
Key-figure 1, but reference to the following two figures shows in 
detail the relations of the section to the superficial and deeper 
structures, the third figure being a mesial sagittal section of the 
head, on which are indicated the planes of all the sections. More- 
over, these ‘key-figures are not merely arbitrary sketches, on which 
the approximate levels of the sections have been drawn, but are 
based on reconstructions from the sections themselves and, con- 
sequently, insure accurate correspondence between the details of 
the sections and those of the keys. 

The sections throughout the work are on a uniform scale of 
four-fifths natural size, thus affording ample space and size for 
even small details without resorting to plates of inconveniently 
large dimensions. Accuracy in the illustrations was secured by 
tracing the surface of each section directly on a sheet of thin glass, 
subsequently transferring the outlines to paper by retracing under 
transmitted light. The technical excellence of the finished drawings, 
as reproduced in the printed plate, is most gratifying, for these 
are not only clear and exact, but represent the textures of the 
cut structures with so much fidelity and artistic feeling, that one 
recognizes a likeness, not merely a diagram. 

The difficult problem of labelling the many structures to be seen 
in the sections has been solved very satisfactorily. The necessary 
leaders, in some cases fourscore or more in number, are definite and 
distinct, being carried, with judgment and taste, beyond the margins 
of the sections. At the end of each leader, the name of the indi- 
cated structure, printed in neat legible type, supplies the means 
of ready identification. In addition, each leader is consecutively 
numbered, so that the index and text references may be conven- 
iently located. The nomenclature of the plates is uniformly the 
B.N.A., but, where necessary, the synonyms in the older terms 
are given in the descriptive text. 

The value of the plates illustrating the head-sections passing 
through the brain has been materially increased bj^ avoiding the 
uninteresting repetition of the details of the two sides. This 
advantage has been gained by doubling the number of actual 
sections on one side of the head, so that while the upper surface 
of the section of the usual thickness is shown on one-half of the plate, 
the other half is devoted to the upper surface of the intervening 
section. In this way, the views of the sectioned brain have been 
doubled, without adding to the number of the plates. By skilful 
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use of shadows, the relations of the levels of tlie two surfaces are 
made evident. 

It is, perhaps, in the studj'^ of the cross-sections of the trunk, that 
the value of the reconstructed key-figures will be most appreciated. 
These key-figures comprise a series of four plates,- representing 
the body from the shoulders to just below the trochanters. Although 
only approximately two-fifths natural size, and, therefore, about 
one-half the scale of the sections, they are sufficiently large to 
supply satisfactory orientation. The first depicts the skeleton 
in relation to the surface contour, and shows the planes of the 
26 sections and their vertebral levels. The second key-figure, 
done in colors, exliibits the relations of the cross-sections to the 
muscles of the antero-lateral body wall, the skeleton being shown 
in outline. The third key-figure, also in colors, giA^es the relations 
of the planes of the sections to the heart and great vascular trunks, 
and to the brachial, lumbar, and sacral plexuses. The fourth key- 
figure, made entirely by reconstruction, represents the thoracic and 
abdominal viscera and displays their mutual relations, as well as 
their relations to the levels of the sections and to the skeleton. 

In order to insure an understanding of the five cross-sections of 
the female pelvis, by Dr. Carroll Smith, which supplement the 
trunk series of the male body, a key-figure, representing a mesial 
sagittal section of the pelvis, is provided. This figure was obtained 
by assembling the actual cross-sections and cutting them sagittally, 
in this manner securing accurate correspondence between the 
details of the sections and those of the key. In consequence of a 
full bladder and distended rectum, the uterus is somewhat elevated. 

The cross-sections of the extremities also are elucidated by excel- 
lent hej'^-figures, based on reconstructions from the sections them- 
selves. The two key-figures of the upper limb, from the lower 
border of the insertion of the pectoralis major to the hand, and 
about two-fifths natural size, exliibit the relations of the sections 
to the surface, skeleton, muscles, bloodvessels, and nerves, and 
serve to recall the form and disposition of the structures usually 
studied in dissections. The same assistance is provided for the 
lower limb by two reconstruction keys of the thigh and leg and by 
two additional ones of the ankle and foot. 

The division of the work relating to the topography of the thorax 
and abdomen is contributed by Dr. Peter Potter and embodies 
the results of his arduous reconstructions of ten adult bodies of ' 
male negroes. The measurements, as to 's’'ertebral levels, were 
taken from sections of formalin hardened bodies and recorded in 
a comprehensive table. The average levels, deduced from these 
observations, were utilized to construct the interesting and useful 
plate, in which the thoracic and abdominal organs are shown, 
from in front and in colors, projected in accordance with their 
average relations to the spine. 
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The bibliography assembles the titles of almost one hundred 
publications bearing upon sectional anatomy. The wealth- of ana- 
tomical details contained in the atlas is made available by an 
excellent index, by means of which the exact location in the plates 
of any structure may be readily found. The index also serves to 
correlate the new and old terminology, by giving both names 
where confusing differences exist. 

An accurate knowledge of the topographical relations of many 
parts of the body is, manifestly, so important, that not only the 
serious student of human anatomy, but also, and perhaps even 
more, the clinician should heartily welcome this important addition 
to his means of acquiring such information. As a piece of book- 
making, the work is admirable and a conspicuous example of the 
results obtainable by cooperation of authors, artist, and publishers. 
All of these are to be congratulated; moreover, this congratulation 
may be extended to American Anatomy, on the production from 
its ranks of a contribution of such high merit. G. A. P. 


Salvarsan in Syphilis and Allied Diseases. By J. E. R. 

McDenagh, F.R.C.S., Surgeon to Out-patients, London Lock 

Hospitals. Supplement to System of Syphilis. By Power and 

Murphy. 150 pages, 11 illustrations and 3 plates. London, 

Oxford University Press, 1912. 

This work fills an important place in the literature of syphilis 
of today as it describes in detail all that is known of salvarsan 
to date. The author describes salvarsan physically and to some 
extent chemically, explains its injection, estimates its potency, and 
impartially states its limitations, and demonstrates its advantages 
by reporting actual cases in point. . 

He enumerates the toxic symptoms sometimes experienced and 
believes that generally they are due to faulty technique in the 
administration and to failure to properly diagnosticate contra- 
indications for its use in the patient; which, however, he claims 
are very few in number. 

Fatal cases are ascribed to faulty technique and to the failure 
to lay the blame where it belongs, as a rule, namely in the disease. 
Contraindications are disposed of in "four pages as being composed 
of serious visceral diseases. 

In discussing the methods of administration the author gives 
precedence to the intravenous and advises repeated doses, given 
in pure freshly distilled water at body temperature. 

The question of the Wassermann reaction and how it is influ- 
enced by salvarsan, is discussed in detail and examples are given 
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sliovang the reaction between the two under various conditions of 
medication and stages of tlie disease. 

The treatment is applied in syphilis in all its stages and severities 
and conclusions drawn from actual reported cases treated by the 
author. The conclusions, based on facts and not theories, are as 
follows: (1) Salvarsan kills the spirochetes in the chancre, mucous 
patch, and condylomas. (2) in the secondary stage, repeated 
injections of salvarsan will give a negative Wassermann; (3) in 
the tertiary stage a negative Wassermann is obtainable and lesions 
clear up. But a negative Wassermann is not always to be desired 
here. 

The drug is also useful in some of the other diseases due to 
protozoa and conditions like scurvy, malaria, psoriasis, etc. 

If patients with lesions of vital organs or non-syphilitic nervous 
lesions are excluded; if only half doses be given in syphilitic 
nervous disease, and if patients be examined thoroughly before- 
hand, no fear need be entertained about using salvarsan, provided, 
the water used is freshly distilled the second time. E. L. E. 


The Mechanistic Conception of Life: Biological Essays. 
By Jacques Loeb, M.D., Ph.D., Sc.D., Member of the Rocke- 
feller Institute for Medical Research. Pp. 232; illustrated. 

Chicago: The University of Chicago Press, 1912. 

A series of ten essays, which as the title of the book indicates, 
have as their general tendency an attempt to analyze life from a 
purely physicochemical viewpoint. The subjects presented are 
the significance of tropisms for psychology, comparati^’■e physi- 
ology of the central nervous system, pattern adaptation of fishes 
and the mechanism of vision, phj'^siologic morphologj'', process of 
fertilization, artificial parthenogenesis, prevention of the death of 
the egg through the act of fertilization, role of salts in the preser- 
vation of life, and the influence of environment. It is impossible 
for the reviewer, because of lack of training in this phase of biology, 
and therefore of lack of power of interpretation, to present the 
general biologic argument of these essaj'^s. One or two conclusions 
maj’’, however, be summarized for the benefit of a medical audience. 

In the opinion of Dr. Loeb, if life phenomena can be explained 
in physicochemical terms, “our social and ethical life will have 
to be put on a scientific basis, and our rules of conduct must 
be brought into harmony with the results of scientific biology.” 
This it may be remembered is the argument presented by the late 
Christian A. Herter in his “Biological Aspects of Human Problems.” 

The chapter on “The Significance of Tropisms for P.sychology” 
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closes with the suggestion that “under the influence of certain 
ideas, chemical changes, for example, internal secretions within 
the body, are produced which increase the sensitiveness to certain 
stimuli to such an unusual degree that such people become slayes 
to certain stimuli just as the copepods become slaves to the light 
when carbon dioxide is added to the water.” Pawlow’s work on 
the stimulation of saliva in the dog by acoustic and optic signals 
is quoted (Cannon’s work on the influence of the emotions on the 
secretion of adrenalin is in accord with this), and leads the author 
to the observation that “it no longer seems strange to us that 
what the philosopher terms an ‘idea’ is a process which can 
cause chemical changes in the body.” 

The treatment of the various subjects presented is avowedly 
popular, and although the experimental material consists of the 
lower forms of life, the facts brought out and their discussion will 
prove of great interest to those interested in the underlying biologic 
aspects of medicine. R. M. P. 


Acromegaly: A Personal Experience. By Leonard Portal 
Marck, M.D., late President of the -West London Medico- 
Chirurgical Society and Pathological Draughtsman to St. 
Bartholomew’s Hospital. Pp. 60; 9 plates. London: Bailliere, 
Tindal & Cox, 1912. 

This book being the personal record of a man afilicted with 
acromegaly, possesses additional value, inasmuch as the subject is 
a physician who has recorded very minutely and most accurately 
his state. Although acromegaly may be present many years before 
a patient consults a physician for relief from some troublesome 
symptom, the gross change in appearance apparently having 
escaped attention, it is most strange that the author, a physician, 
did not perceive the change in Iiimself, for he writes: “For some 
fifteen or twenty years, each day when I looked into the glass to 
brush my hair or to shave, there was a typical acromegalic literally 
staring me in the face; yet I never recognized the fact.” And he 
adds: “One might say it was a case of a secret de Polichinelle. 
Many of my friends, medical and non-medical, knew that I was 
suffering from this peculiar and rare malady; they spoke about 
it among themselves; some of them even thought I knew it; but 
none of them broached the subject to me. The strange thing 
was that in mj^ case the only one not in the secret was poor 
Polichinelle himself, with his heavy jowl, his pot belly, his big 
hands and feet. It is a remarkable example of how what is 
obvious may be overlooked.” 

Poor Polichinelle, indeed, but brave. Acts of heroism, deeds 
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of courage, sending the blood tingling through the arteries of 
every man are done daily and .receive their mete of aeclamation. 
They are done in the open, before an admiring crowd, in the presence 
of witnesses, on the impulse of the moment, before caution vdth 
her unobtrusive voice has time to be heard. Cheers of approval 
and the flashing of the news across the country are hand in hand 
with the deed of nerve and reward it. But do these public acts 
of heroism constitute all bravery? The physician who suffers 
with an incurable disease which must not be disclosed on account 
of the effect on his patients, who modulates the discord of a grown 
seeking his lips into the harmony of a laugh Avhich hides the clang 
of joylessness, Avho struggles on daj’’ by day against increasing 
wealoiess, pain, and distress of mind and body, dedicating himself 
to the good of those to whom he swore allegiance when he became 
their servant, with ever the knowledge gleaned from experience 
mocldng him with its malignant certainty that his illness must 
have a fatal termination in about such and such a time. Is this 
man anj'^ less a hero than he who performs the sensational but no 
whit braver act? The reviewer is reminded of the condemned 
murderer in the "Ballad of Reading Gaol:” 

"But I never saw a man wlio looked 
So wistfully at the day 
I never saw a man who looked 
With sucli a wistful eye 
Upon that little tent of blue 
Which prisoners call the sky.” 

Dr. Mark has achieved a really great thing in thus recording 
amidst the tortures of what he calls tl:e “acromegalic state” his 
subjective and objective symptoms. With an impersonal view- 
point AAdiich is at times uncanny in the close analysis of his case 
he pens well and fluently his tragic state. There is no appeal to 
commiseration. There is no call for sympathy. He describes 
in cold language cold facts, as a physician might report a “case” 
but we, who read betAveen the lines, 

“With sad unhelpful tears and with dimmed eyes 
Look after him and cannot do him good.'^ 

E. H. G. 


Pellagra. By Stewart R.. Roberts, S.M., M.D., Associate 
Professor of the Principles and Practice of Medicine, Atlanta 
College of Physicians and Surgeons, Atlanta, Ga. Pp. 272 ; 89 
illustrations. St. Louis: C. V. Mosby Company, 1912. 

In this able treatise, Roberts has assembled the data Avhich 
have accumulated thus far concerning pellagra, and gwen them a 
searching and discriminating consideration. His work comprises 
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an interesting study of the disease in this country particularly in 
comparison with its manifestations in Southern Europe and 
Egypt. As the author states, the book is not '' devoted to upholding 
any special theory of etiology.” The arrangement of material is 
orderly, and the style often impressive. Of particular interest are 
the chapters dealing with the general characteristics of pellagra, 
its geographical distribution, the history of its progress in Spain, 
Italy, France, Egypt, and America. Most significant, naturally, 
is the last chapter treating of the cause of tliis disease. Here are 
arraigned against each other in complete fashion the evidence for 
the corn theory, and for the infective theorjL Roberts, while not 
championing either side, presents so many more arguments for 
the latter than for the former that the weight of evidence appears 
to favor Sambon, who considers the simulium fly as the carrier of 
a causative organism. The discussion, however, is impartial. As 
the author remarks, “The advocates of corn have had a hundred 
years and have not made out their case. Sambon’s theory is but 
two years old, and is being investigated.” 

The recognition of the various manifestations of pellagra has 
been described with minute care, sometimes almost at the risk 
of repetition, with the end result, however, that the reader obtains 
a clear concept of the acute attacks, the subchronic, and chronic 
forms, and the periods of intermission. The pathological findings 
in the alimentary tract, sldn, and nervous system are reviewed at 
length, as are also the abnormal features in the other systems of 
the body. Some emphasis is laid on the occurrence of lymphocytosis 
and an increased cell count (average 35) in the cerebrospinal fluid. 
Treatment is satisfactorily considered. There are abundant illus- 
trations throughout, for the most part very illuminating to the 
text. These include a number of maps and diagrams showing the 
distribution of the disease and some admirable photographs of 
pathological sections from the nervous system. Roberts’ work is . 
one of the few that have appeared in English on this important 
topic, and should command the attention of students and prac- 
titioners. One assumes that it is a printer’s error which causes 
on page 44 the astonishing information that “maladie des saintes 
mains,” signifying in English, “the sickness of the main saints!” 

H. G. S. 


A Text-book of Gynecology. By William Sisson Gardner, 
M.D., Professor of Gynecology, College of Physicians and 
Surgeons, Baltimore. Pp. 271; 138 illustrations. New York 
and London: D. Appleton & Co., 1912. 

This book has been prepared to meet the demands of the medical 
student. With this aim in view, the author has confined himself 
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strictly to the fundamentals of gynecology; facts are stated as 
such without modification and with .only sufficient elaboration to 
insure a thorough understanding of the subject, ^^ffiile the rarer 
diseases are passed by with only a few wordsj those which the 
student should master are clearly detailed from the standpoints 
of pathology, symptomatology, diagnosis, and treatment; the 
anatomy of each organ likewise receives its due share of description. 
With the exception of three short chapters on technique and post- 
operative complications, the arrangement and presentation of the 
text closely follows that of similar text-books; in no way has the 
author shown originality in presenting his subject so as to more 
deeplj^ impress his ideas upon the student’s mind. The illustra- 
tions consist of schematic sketches, photomicrographs, and photo- 
graphs of gross specimens; herein lies the weak part of the book, 
for in many instances the pictures convey no idea whatever of the 
actual condition, and even the best of the illustrations might be 
vastly improved upon. With this exception the book deserves 
commendation; it briefly but clearly summarizes the principles of 
gynecology.- F. E. X. 


Retinoscopy (or Shadow Test) in the Deterjhnation of 
Refraction at One Meter Distance, vitii the Plane 
Mirror. By James Thorington, A.M., M.D., Professor of 
Diseases of the Eye in the Philadelphia Polyclinic and College 
for Graduates in Medicine; Ophthalmic Surgeon to the Presby- 
terian Hospital, etc. Sixth edition; pp, 71; 61 illustrations, 10 
of which are colored. Philadelphia : P. Blakiston’s Son & Co. 

This little book gives a simple account of the method of using 
the shadow test. It is clearly written and well adapted to the 
wants of the average student. Stress is laid almost entirely upon 
the practical application and little upon theoretical considerations. 
The appearanees in emmetropia and the various forms of ame- 
tropia are described and illustrated, and their interpretation 
explained. The writer recommends keeping the distance between 
the surgeon and patient constantly at one meter. This no doubt 
will do fairly well for the average case, but it miss.es the latest 
development by close approximation (one-third of a meter) with 
special mirror and light source. Compared with the one meter 
method, the latter plan is analogous to the use of the high power 
microscope as pointed out by Dr. Jackson whose labors have so 
largely contributed to make skiascopy the accurate test it is today. 

T. B. S. 
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The Treatment of Leukemia and Pernicious Anemia with Thorium 
X. — J. Plesch (Berlin. Jclin. Woch., 1912, xlix, 930) reports a case of 
chronic myeloid leukemia treated with thorium X. There was a rapid 
decrease in the number of leukocytes from 109,000 to 8,800 five days 
after administration of the compound. On the fifty-third day following 
the injection the white cells numbered 4180. More remarkable than 
this was the disappearance from the blood of myelocytes, which 
originally constituted 30 per cent, of the leukocytes. Differential 
count showed 59 per cent, of polynuclear neutrophiles ; 5 per cent, of 
eosinophiles; 19 per cent, of lymphocytes; and 15 per cent, of large 
mononuclears, essentially 'a normal leukocytic formula, except for 
the increase of the large mononuclears. In a patient with pernicious 
anemia admitted to the clinic moribund, with a red count of 340,000, 
thorium X was injected intravenously. The next day the red count 
was 1,200,000. It gradually increased to 1,640,000 on the fifth day, 
when a second injection was given. By the thirteenth day the count 
was 2,270,000. On admission practically no normal erythrocytes 
were present in the blood; on the thirteenth day nearly all the red 
cells were normal in appearance. Experiments on animals have shown 
that one hour after an intravenous injection 38 per cent, of the thorium 
X is in the bone marrow. The agent deteriorates very rapidly. It 
is a dangerous remedy, which must be employed with great caution. 

Typhoid Fever.— Nicloae and Conseil {Annales de I’Instiiut 
Pasteur, 1912, x.xvi, 332) have attempted to make use of the serum of 
convalescent typhoid patients, and of recovered cases in the treatment 
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of the disease. Tliey iiave employed the .serum of patients who have 
had a normal temperature for five to eight days. After filtration, the 
serum was injected in repeated doses. The duration of the disease has 
not been shortened, but the general condition in certain cases has 
improved, the nervous symptoms in particular have cleared up. The 
benefit has been but slight, uncertain, and in every case not at all in 
proportion to the difficulties of application. The records of 5 cases 
are given which required 6S5 c.c. of serum furnished by 15 conval- 
escents. In 4 patients salvarsan was given in 50 cm. doses, with no 
beneficial results. In fact, Nicolae and Conseil were impressed with 
the danger involved. In 2 cases injections of emetique failed to sliow 
results. In view of the theory of typhoid fever as ix disease of the 
adrenal glands, adrenalin was employed. In 11 cases 15 to 20 drops 
of a 1 to 100 solution were given twice a day by mouth, in 12 sub- 
cutaneously. No manifest action was observed in the circulatory dis- 
turbances, or in the progress of the disease. The abscess of fixation, 
after Morsly, was used repeatedly, without demonstrable effect. 


A New Technique for the Diazo Reaction of Ehrlich. — IC. Feri 
(JVieji. Jdin. Woch., 1912, xxv, 919) describes a new method of per- 
forming the diazo reaction of Ehrlich. He employs paranitrodiazo- 
benzol sulphate, known in commercial chemistry as azophorrot P. N. 
The test is performed in the following manner: A few granules of 
azophorrot P. N. are placed in a test tube Avith water (tap Avater may 
be used). The tube. is inA’-erted once or tAvice. Enough of the reagent 
is thus dissolved in the cold for use in the test. The urine is treated 
carefully with potassium or sodium hydrate (not Avith ammonia) 
until a slight turbidity remains. The aqueous solution of azophorrot 
P. N. is then added. If a bright red color appears and, after shaking, 
the foam is red, the reaction is positive. With an intense reaction the 
color is cherry red. In a large series of cases tested Avith this method 
and the original technique of Ehrlich, the results corresponded invari- 
ably. The advantages of the ncAv method are several; there is the sub- 
stitution of a dry substance for the tAsm solutions, there is no necessity 
for accurate mixing of the reagents, and the technique is much 
simplified. 

Cutaneous Allergy in Gonococcal Infections. — Irons (Jour. Infect. 
Bis., 1912, xl, 77) notes the reactions folloAAdng the subcutaneous 
inoculation of suspensions of killed gonococci in patients suffering 
from gonococcal infections. These reactions are 'characteristic and 
analogous to those seen after the injection of tuberculin and mallein in 
the respective diseases, local redness, SAvelling, and tenderness, focal 
intensifications, and general malaise, headache, and fever. For diag- 
nostic purposes the author uses a “gonococci” of killed bacteria, sus- 
pended in glycerin. Inoculations Avere made after the method of von 
Pirquet with a control. In infected individuals, a papule was formed 
in a few hours, with surrounding hyperemia, disappearing by the 
third day. The reactions were classed as positive when over 5 mm. 
in diameter. In normal adults with the infection excluded, a papule 
of 1 to 2 mm. Avas formed. The reaction varies from day to day in 
the same individual. In persons recently infected the reaction is 
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negative, and increases gradually during the course of the disease. 
In the more chronic forms, such as arthritis, the degree of activity 
varies with the changes in the clinical course of the disease. Cutaneous 
reactions obtained with meningococcal and gonococcal antigens 
suggest a group reaction. In diagnosis, if infectious meningococcus 
or Micrococcus catarrhalis are excluded, a positive reaction is con- 
sidered confirmatory evidence of a gonococcal infection. 

Inclusions in the Neutrophilic Cells in Scarlatina. — Dohle recently 
described inclusions in the polynuclear neutrophiles in scarlet fever, 
which he considered diagnostic of the disease. His results were largely 
confirmed by Kretschmer. I. Ahmed (Berlin. ldin._ Woch., 1912, xlix, 
1232) finds, however, that the inclusions, while frequent in scarlet 
fever, are by no means uncommon in other febrile diseases. Thus in 
10 cases of pulmonary tuberculosis which were febrile, inclusions were 
found in the leukocytes in all; 5 of 10 afebrile cases of tuberculosis 
were also positive. A patient with tuberculous meningitis, whose 
blood was examined four hours antemortem, showed inclusions. In 
6 cases of typhoid with high fever the result was positive. German 
measles furnished 1 positive case. In 2 cases of measles complicated 
with pneumonia no inclusions were observed, but in 2 severe uncom- 
plicated cases of measles they were found to be present. In 2 patients 
with varicella without fever the result was negative, as it was in the 
blood of 9 healthy adults. It is evident from these findings that the 
inclusions are not specific for scarlatina. They may be found in 
febrile diseases generally. 


A Source of Error in the Quantitative Determination of Enzymes 
in the Feces. — ^D. Gerganoff (Deufsch. med. Woch., 1912, xxxviii, 
1130) points out the possibility of error in the quantitative determina- 
tion of enzymes in the feces through the admixture of blood. Blood, 
whether it be from the stomach or intestines, may lead to consider- 
able increase of the fecal ferments. (Gerganoff studied diastase par- 
ticularly.) Especially intestinal hemorrhages, when large, produce a 
decided increase. But gastric hemorrhages, when hydrochloric acid 
is lacking, may lead to a similar result. When free hydrochloric acid 
is present in the stomach it may be concluded with reserve that a 
bloody stool rich in diastase is not due to gastric hemorrhage, but to 
bleeding from the duodenum or loiver portions of the intestine. This 
point may prove useful in the diagnosis of a gastric ulcer or in its 
exclusion. 


Actinomycosis Treated with Vaccines. — ^Kenicult and Mixter 
(Boston Med. and Surg. Jour., 1912, clxvii, 90) have treated witli 
“vaccines” 8 cases of actinomycosis, 2 with abdominal, 2 with pul- 
monary, and 4 with cervicofacial lesions. The vaccine was prepared 
from pure culture grown in glucose agar. The week-old colonies were 
ground in salt solution and sterilized by heat and preserved in lysol. 
It was impossible to standardize the vaccine. Therefore treatment 
was begun with veiy small doses, which were generally increased in 
strength. In addition, all collections of pus were incised and drained. 
The thoracic cases were advanced when first seen. They grew rapidly 
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worse and died. The vaccine caused an immediate large increase of 
granules in the sputum, lasting several days. One of the abdominal 
cases, after drainage of an abscess in the groin has apparently com- 
pletely recovered after two months of vaccine treatment. The second 
died after ^farying periods of improvement. The impression was that 
the acute process was held in check. Of the 4 jaw cases, 3 have recov- 
ered, and 1 is rapidly improving. It seemed to Kenicult and Mixter 
that the use of vaccines in superficial actinomycosis does do good. 


The Results of the Treatment of Pulmonary Tuberculosis with 
Rosenbach’s Tuberculin. — R. Kohler and M. Plaut {Zeitsch. /. Idin. 
Med., 1912, Ixxiv, 179) have employed Rosenbach’s tuberculin in the 
treatment of pulmonary tuberculosis. This preparation represents 
one of the manj’’ attempts which have been made to obtain a less 
to.xic substance than Koch’s old tuberculin. It is a cluture of tubercle 
bacilli inoculated with Trichophyton holosericunr album. The latter 
alters (digests) proteins, and it is supposed that the toxie, labile mole- 
cules of the tubercle bacilli are attacked. The toxicity of this tuber- 
culin is apparentlj’’ about 100 times less than the old Koch’s tuber- 
culin, while the active immunizing property is undiminished in strength. 
Kohler and Plaut have seleeted 80 dispensary patients, most of whom 
were in the first stage, though some were in the second stage of pul- 
monary tuberculosis. One-half of them were treated with tuberculin, 
the remaining half being treated with hygienic and dietetic measures 
alone. The patients were carefully followed for several months. The 
results obtained in the group treated with Rosenbach’s tuberculin were 
strikingly good. The disease was favorably affected in S5.4 per cent, 
of the cases, whereas only 36.8 per cent, of the controls improved. 
The result is even better than this would indicate, for the patients 
treated with tuberculin had not the benefit of the hygienic measures 
used with the controls. A gain in weight was noted in 70.2 per cent, 
of the patients treated Math tuberculin, in 33.4 per cent, of the controls. 
Of the tuberculin patients, 16 had elevations of temperature when 
they came under treatment; in 13 the temperature became normal, in 
3 it was uninfluenced. The effect of the tuberculin on the subjective 
symptoms of the patients was the most remarkable feature of the 
treatment. Many of the patients were sceptical in the beginning, 
and frequently complained of sore arms from the injections; it is 
probable that suggestion can be eliminated. Nevertheless, the cough 
lessened or disappeared completely; night sweats, of which the majority 
complained, had ceased in all but 4 cases. The appetite was greatly 
increased, and pains were diminished or vanished. Reactions to the 
tuberculin were both local and general (swelling and pain in the arm, 
elevation of temperature, etc.). In many instances the local signs in 
the lungs increased shortly after the institution of the tuberculin treat- 
ment, to improve later. The case histories are given in considerable 
detail, and the dosage of the tuberculin is considered. 

The Gastro-intestinal Disturbances of Pernicious Anemia. — In 

58 cases of pernicious anemia, Priedenwald (Boston Med. and Surg. 
Jour., 1912, clxvii, 160) has made close observations of the gastro- 
intestinal manifestations. Loss of appetite was observed in 38 cases, 
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nausea in 27, vomiting in 19, indigestion in 33, diarrhea in 20, con- 
stipation in 27. Enteroptosis was present in 21 instances, atony of 
the stomach in 29. In 30 cases there was absence of gastric secre- 
tion. The total acidity ranged between 8 and 14. In 9 cases analysis 
during a period of improvement in the blood and general health did 
not show a return of gastric secretion. 

Trichiniasis. — ^The researches of Romano vitch {Annalcs de VInstitut 
Pasteur, 1912, xxvi, 351) upon triehiniasis emphasize the advisability of 
daily examinations of the circulating blood after the ingestion of sus- 
pected food. The female parasite penetrates the mucous membrane 
of the intestine, but never deeper than the muscularis. She does not 
reach the mesenteric glands. The larvae are deposited in the lymph 
vessels or their neighborhood, and reach the circulating blood through 
lymphatic channels. The larvae can enter serous cavities, peritoneal, 
pleural, and pericardial, but they are destroyed rapidly. It is definitely 
demonstrated that the larvae penetrate the sheath of the primitive 
muscle fibre. This is because here better than elsewhere, the nutritive 
elements are found of which it has need. In traversing the intestinal 
mucosa the female is accompanied by bacteria. The character of 
infection in the blood of man and animals infected is polymicrobic. 
The serum of infected rabbits becomes very toxic, as early as nine days 
after the ingestion. The toxicity corresponds with the intensity of the 
larval infestation. The animals which survive an injection of the 
toxic serum show great wasting. The search for antibodies is unsatis- 
factory, both by the method of precipitins and by complement fixation. 
An observed case of re-infection confirms that of other authors and 
emphasizes the impossibility of immunizing against a new infestation. 
There is no preventative or abortive treatment. Salvarsan has no 
effect. 


Viscosity of the Blood and Its Relation to Venous Murmurs. — 

J. Matsuo {Deutsch. Archivf. Jdin. Med., 1912, cvi, 433) has examined 
the viscosity of the blood of a large series of healthy and anemic 
Japanese; at the same time hemoglobin estimates and counts of the 
blood cells have been made. His attention has been directed chiefly 
to the occurrence of anemic or hemic murmurs. He finds a bruit de 
diable almost invariably present when the viscosity is below 2.8; 
when the viscosity rises to 3 or 3.1 the murmur disappears. In the 
majority of cases the intensity of the murmur is inveresly propor- 
tional to the viscosity value. 


The Effect of Meat Extractives on the Utilization of Vegetable Diet. 
^ H. Wolff {Zeitsch. f. klin. Med., 1912, Ixxvi, 66) has continued his 
investigations of the effect of extractives on the utilization of vege- 
table food. His first studies were made on dogs. The present obser- 
vations were made on man. He finds (1) that persons on a vegetable 
diet, insufficient of itself to meet the nitrogen requirement of the 
body, improved greatly under the administration of 5 grams of Liebig’s 
beef extract, the nitrogen metabolism being practically in equilibrium. 
The result was due partly to better utilization of the nitrogen in the 
food and partly to a lessened excretion of nitrogen. (2) During the 
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administration of the beef extract an increase of uric acid occurred in 
the urine. On the supposition tliat the nitrogen of the excess of uric 
acid was derived from tiie beef extract, tlien 20 per cent, of the nitro- 
gen of the beef extract was excreted in the form of uric acid. (3) Starch 
was better utilized; the absorption of it increased 25 to 30 per cent, 
under beef extract. (4) On the fat metabolism an effect was noted in 
two directions: (a) The fat was more completely split, and (&) the 
absorption was increased. (5) A comparison of these results with 
those obtained on dogs suggests the conclusion that improvement of 
the nutrition from vegetable food follows the giving of beef extract 
only so long as unutilized food remains in the alimentary canal. 
Increasing the beef extract beyond the amount necessary to produce 
the desired result does not appreciably alter the metabolism. 


Effect of Adrenalin, Pilocarpine, and Physostigmine on the Eosino- 
philic Cells. — G. ScnwENKER and H. ScuuEcnT (Zcitsch. f. klin. Med., 
1912, Ixxvi, 77) ha^’e previously noted the marked eosinophilia both in 
the peripheral blood and in the hmgs associated with anaphjdactic shock 
in guinea-pigs. They have attempted to determine whether stimu- 
lation of the autonomic nervous system may be the explanation of 
the phenomenon. Theit experiments Avere done on dogs and guinea- 
pigs. As excitants they used adrenalin, pilocarpine, and phj-sostig- 
mine. FolloAving adrenalin there is a marked decrease or entire disap. 
pearance of the eosinophiles from the peripheral blood. Pilocarpine and 
physostigmine have no effect at all, or lead to results similar to those 
obtained Avith adrenalin. They AA'ere unable to produce a local eosin- 
ophilia, such as they liaA^e obserA’-ed in the lungs in anaphylactic 
shock, after injection of adrenalin, pilocarpine, or physostigmine. 
LikeAvise the liA^er, spleen, kidneys, lymph glands, and bone marroAV 
exhibited no increase of eosinophiles. ScliAvenker and Schlecht con- 
cluded that stimulation of the autonomic or sympathetic nervous 
system is in itself insufficient to explain the eosinophilia of anaphylactic 
shock in the guinea-pig. 


Chlorine Content of Blood Serum in Secretory Disturbances of the 
Stomach. — W. Arnold (Zeitsch. f. klin. Med., 1912, Ixxau, 45) has 
examined the chlorine-content of the blood serum of patients Avith 
secretory disturbances of the stomach to determine the relationship, 
if any, betAveen the chlorine-content of the serum and the hydrochloric 
content of the gastric juice. Serum Avas emploj’'ed rather than Avhole 
blood, for it has been shoAAm that it is relatiA’^ely richer in chlorine and 
that the determinations can be made more accurately. He finds (1) 
that there is a change in the chlorine content of the serum with the 
onset of secretion of the gastric juice. (2) With anacidity and sub- 
acidity the serum constantly contains more chlorine than in hyper- 
acidity, and at the same time the AA'ater-content is someAA'hat increased. 
(3) Some patients with anacidity whose condition cannot be differen- 
tiated clinically, presented a decreased chlorine-content of the blood 
serum. (4) A few cases Avith changing hydrochloric acid content 
Avere examined and they showed a relatiA'-ely high per cent, of chlorine 
in the serum. 
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A New Method of Gastrostomy and Esophagoplasty. — ^R opke 
{Zentralbl. f. Chir., 1912, xxxix, 1569) says that the oblique or tortuous 
canal provided by the usual methods of performing a gastrostomy, 
sooner or later changes under tension and becomes a more or less 
direct fistula leading into the stomach. The feeding tube passes in 
and out loosely, the stomach contents escape alongside, and the sur- 
rounding skin becomes sore and inflamed. Ropke reports a case of 
cancer of the lower end of the esophagus in which he performed an 
operation devised by Jianu,\vho had performed it experimentally on dogs 
and on the human cadaver. In Ropke’s case there was found a nodular 
tumor the size of the fist, which was inoperable. The abdomen is opened 
bj'^ an incision in the median line above the umbilicus. The omentum 
is separated along the greater curvature, the gastric arteries and veins 
being carefully avoided to the neighborhood of the pylorus, where 
they are double ligatured and divided. From the pylorus a quilted 
suture is introduced through both walls of the stomach up to the 
fundus. The suture ends just above where the left gastric artery 
reaches the stomach and includes between it and the greater curvatme, 
a narrow strip of stomach about 2^ fingers' breadths wide. This strip is 
left to communicate with the rest of the stomach at the cardiac end, 
but is cut off from the stomach in the rest of its extent by the suture. 
Beginning at the pyloric end this narrow strip of stomach is divided 
from the rest from the pyloric end up to its cardiac end, where it re- 
mains attached and is turned outward and \vrapped in gauze. The 
quilted suture is then turned in and covered by a sero-muscular suture 
in its whole extent and the latter suture is continued to the cut edges 
of the separated flap, so that from it is made a tube leading into the 
stomach. The peritoneal cavity is then closed around the attachment 
of the new tube to the stomach where the stomach is fixed in the 
abdominal wound without disturbing the sutures of the new tube. 
The latter is now completed, a small tampon is inserted into its end 
and fixed by a suture,. and the end of the canal is turned in over the 
tampon bj'^ a suture. According to the length of the new canal — ^in 
Ropke’s case 22 cm. — a tunnel is made of varying length upward, 
under or tlmough the pectoral muscle from the abdominal wound 
toward the left clavicle. With a long forceps the new stomach canal 
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is drawn through this tunnel. The abdominal wound is then elosed 
completely. The upper end of the gastric canal is sutured closely to 
the edges of the upper end of the tunneh its closing suture is removed, 
the small tampon in its end is taken out, and the edges of its mucous 
membrane are sutured to the skin edges of the surrounding Avound. 
Good healing occurred. After eight days fluid and pulpy food Avere 
passed through the ncAA' canal into the stomach, and this Avas kept 
up aftei-AA^ard. No backfloAv of stomach contents occurred. 


The Necessity of Suturing Incisions of the Pelvis and Ureter. — 
Bazy and Bazy {Jour. d’Urolog., 1912, ii, G45) consider that one should 
not follow a uniform course in the matter of suturing the pehn’s and 
ureter after incision into them. They do not. agree Avith those aa’Iio 
say that the suture ought ahvays to be employed, any more than Avith 
those AA'ho belicA’e that it ought neA’^er to be used. They believe that 
its use should depend upon the possibility or facility AAnth AA'hich it 
can be employed. They are conAunced that it is an excellent practice 
and that the results AAdiich it giA'^es are constantly good. But as it 
is not absolutely necessary, it should not be attempted at the risk 
of compromising the success of the operation. One should aAmid 
AA'ith care denuding the urinary ducts and separating them from the 
cellulo-adipose tissue surrounding them, AA'hich fortify and carry nour- 
ishing A'essels to them. It is upon these tissues, rendered resistant 
by the irritation from the presence of the calculi, and upon them alone 
that one Avill depend to hold the suture. Under these circumstances 
it can be introduced easily, rapidly, and eflicaciously, and it AA'ill not 
be folloAved by contractures. When the peh'is and ureter have been 
denuded, suture is often impossible and in such cases it AA'ill be aa'cII 
to coA'er the opening and protect the duct by a plastic flap made 
from the surrounding tissues. Suture should not be emplo^'cd AA'hen 
it appears to be difficult and in consequence giA'es little chance of a 
satisfactory result, nor Avhen it appears to be dangerous from the 
standpoint of the ulterior integrity of the calibre of the urinary tract. 
It should not be done in patients AA'ith a precarious general condition, 
or AA'hen after a laborious operation it seems especially important to 
shorten the duration of the operation. A septic condition of the urine 
is not a contraindication to the suture. Nevertheless, AA'hen the infec- 
tion appears to be serious and a ureterotomy has been done, it AA'ill be 
best, in place of attempting remoA'al of the margins, to proA'ide drainage 
of the ureter, Avhich seems to have A'ei-y desirable adA'antages. 

Cutaneous Autoplasty in the Cure of Grave Urethro-rectal Fistulas. 
— ^jMichon {Jo7ir. d’Urolog, 1912, ii, 681) says that some urethro- 
rectal fistulas are particularly graA'e because of the extent of the 
destruction of the posterior urethra and the cicatricial induration of 
the perineal tissues, and demand other than the ordinary procedures 
for their cure. Michon obtained a good result in such a case AA'ith the 
following operation; A small cutaneous flap is cut from the posterior 
median part of the scrotum, rectangular in shape, 3 cm. long, and AA'ide 
enough so that Avith its anterior end attached to the scrotum, it can 
be drawn AA'ithout dfficulty into the perineum. It is at first left at- 
tached by its tAA'o small ends, the one anterior and the other posterior. 
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and the underijdng scrotal wound is closed by sutures. At the end 
of five or six days the posterior pedicle is divided, thus giving a rnovaWe 
flap attached to the scrotum with good ^dtality. A preanal incision 
is made transversely and the rectum detached uj) to the prostate 
exposing both fistulous orifices. The flap is then drawn into the wound, 
its cutaneous surface being turned anterior and its raw surface posterior, 
the posterior extremity being immediately below the loss of substance 
in the urethra. It is then fixed in this position by catgut sutures to 
the urethra and lateral tissues. The adhesion is to take place only 
in the depth of the Avound and not along the whole anterior Avail. To 
prcA^ent this a little rubber tissue is interposed. The wound is tamponed 
carefully each day to favor the attachment of the flap in its neAV 
position. When this has been accomplished, which requires at least 
tAvo Aveeks, one begins to divide the scrotal pedicle. This is done very 
sloAvly, at intervals of several days, and one should not forget that 
the perineal tissues are sclerotic and that the new A'^essels form very 
'slowly. Finally AAdien the flap is divided, its upper end is adherent 
to the urethral orifice only. For several days the flap is pressed into 
the depth of the Avound by the dressings toAvard the position it is 
ultimately to occupy. The perineal w^ound is again opened and 
deepened until the posterior surface of the prostate is aa'^cII exposed 
and the inferior free end of the flap is pushed upAvard turning the flap 
on its attached end as on a hinge. It is then fixed by sutures to the 
posterior surface of the prostate. The perineal AA'ound is closed except 
for a small drain. 


Circular Resection and Suture of the Axillary Artery for Transverse 
Laceration by Fracture dislocation of Anatomical Neck of the Humerus. 

— Buchanan (Surg., Gymc. and Obst, 1912, xa^, 648) removed a seg- 
ment of the artery at the site of the laceration and reestablished its 
continuity by circular suture. The patient made a good recoA^ery 
but has neA^er had a distinct radial pulse and up to the time of Avriting 
has considerable spasticity and some limitation of motion at the 
shoulder. The small number of cases of circular arterial suture re- 
ported to this date can be accounted for in a variety of Avays: as by 
the fear of consequitiA'e or secondary hemorrhage; the expectation 
of Aveakening of the vessel Avith resultant aneurism; the idea that the 
operation is difficult and requires special skill or preAdous animal 
experimentation and special instruments; the belief that tlu'ombosis 
is to be expected, Avhich Avill put the procedure on a par Avith ligation; 
the opinion that atheroma contraindicates arterial suture; the fact 
that ligation, in a very large propprtion of cases, is folloAved by develop- 
ment of the collateral circulation and a result equal to arterial suture. 
Taking up these points in detail, the folloAving facts should be considered 
(1) Hemorrhage has ncA'er folIoAved circular suture, and in but one of 
the reported cases of lateral suture. This is probably due to the reason 
that AAdiere perfect primary union is not secured by the accurate 
suture, thrombosis Avill promptly occur, Avhich Avill sufficiently plug 
the vessel before the stitches could possibly giA^e Avay. (2) Aneuiysmal 
dilatation has ncA'cr been obserA'ed after arterial suture. (3) The 
operation on vessels of the size of the femoral or axillary is no more 
difficult than many others that the general surgeon daily performs. 
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Animal experimentation to acquire dexterity is certainly desirable 
but not essential to success for the ordinar^"^ operator. Instruments 
required are only such as are present in every well-equipped operating 
room. Thrombosis undoubtedly occurs after many arterial sutures, 
but in the interim the sutured -vessel remains patulous and performs 
its function until its gradual closure by a thrombosis has induced dila- 
tation of the collateral vesssels. The writer’s case is but one among 
a number which shows that no harm may result from arteriorrhaphy 
in vessels markedly atheromatous. Gangrene occurs in a certain 
proportion of cases of ligature of main arterial trunks (stated by Wolf 
as 15 per cent, in the cases of axillary ligation) and certainly some of 
these unfortunate results can be saved by circular suture. 


Results of Experiments on Kidneys with Special Reference to 
Decapsulation and Establishment of Collateral Circulation. — Sixer 
{Svrg., Gynec. and ObsL, 1912, xv, 702) did a series of experiments 
on cats and dogs, in Avhicb he first decapsulated one kidne^’^ and wrapped 
it in omentum. At a later period the abdomen tvas opened and the 
artery to this kidney tied off. Still later the animal was killed and 
the resulting conditions tverc studied. The following facts were estab- 
lished: The kidney increased in size upon decapsulation. The wrap- 
ping of the kidney in the omentum is immediately successful in forming 
a new capsule. The collateral circulation is established at the end of 
ten days. The collateral circulation is sufficient to allow the kidney 
to functuate properly -when the renal vessels are tied off. The kidney 
remains much enlarged "when the capsule is removed. The forming 
of a new capsule from the omentum prevents adhesions between the 
kidney and the surrounding soft parts and increases the blood supply. 

Appendicular Hernia and Hernial Appendicitis. — ^Norrlin {Arch, 
gen. de chir., 1912, vi, 1303) reports 2 cases of inflamed and strangu- 
lated appendix found in the sac of a femoral hernia. According to 
Glogg and others, nearly 2 per cent, of all hernias have the appendix 
as a part of the hernial contents. In the 2 cases here reported only 
the appendix was found in the sac, and it is to this particular form 
of the condition that attention is directed. Of 21 such cases of femoral 
hernia reported by Honsell, 19 ivere in w'omen, aged over forty years. 
Of 53 analogous cases reported by Glogg, 50 were in women and on 
the right side, and the 2 here reported were in -women, aged sixty-one 
and seventy-one years. The strangulation of the appendicitis can 
be the initial lesion. All authors agree that the diagnosis of the 
appendix isolated in a hernial sac is very difficult. ICirmisson made 
the diagnosis in one case, but there were no symptoms of intestinal 
occlusion. Symptoms of intestinal occlusion may be absent also 
when Meckel’s diverticulum is strangulated, in a Littre’s hernia, or 
in the strangulation of an epiploic appendage. In operating one 
ought to open the abdomen at another place in order to clear up the 
facts and to permit a proper estimation of the condition of the lesion. 
Since the peritoneal cavity is opened in a hernia operation it would 
be an easy matter to find and remove the appendix -n’-hich would be 
particularly advisable if it is the seat of a chronic inflammation or a 
foreign body. Fortunately most inguinal and femoral hernias are on 
the right side. 
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The Mechanism of Chronic Retention in Prostatics, — Virghi {Joitr. 
(I’Urolog., 1912, ii, 823) says that this subject has properly received 
much attention in recent years from urologists because in the solution 
of the complex problem involved lies the explanation of the urinary 
troubles associated with hypertrophy of the prostate. All causes of a 
transient or inconstant character, such as reflex inhibition, median 
lobe, valves of the neck, etc., should be discarded from the general 
discusion of the mechanism of retention. They are incapable of pro- 
ducing phenomena of a permanent or chronic character. Diminution 
or disappearance of the contractility of the muscular system of the 
bladder does not account for the retention in hypertrophied prostate, 
because micturition returns to the normal after the complete removal 
of the prostate, which shows that the detrusor muscle never lost its 
functional value, since this returns as soon as the obstacle has disap- 
peared. The prostatic obstacle can contribute to but not create the 
retention. The retention is due to lesions of the sphincter of the neck, 
causing disturbances of the function of the sphincter during micturi- 
tion and an incomplete evacuation of the bladder. Retention does 
not occur if, notwithstanding hyperplasia of the gland, the muscular 
structure of the sphincter of the neck does not undergo histological 
alterations. The suppression of the retention and the return of spon- 
taneous micturition, after operations on the prostate, are due to the 
removal of the cervical sphincter by the operation. If one destroys 
the sphincter of the neck alone in an hypertrophied prostate by a 
special operation, he can avoid the performance of a total prostatec- 
tomy in a number of cases, and at the same time cause the disap- 
pearance of the retention. Retention in false prostatics is due to 
lesions of the sphincter of the neck and not to a reflex inhibition. 


A Contribution to the Study of Urethritis. — Roucayeol and 
Renaud-Badet {Jour. d’Urolog., 1912, ii, 835) reports with much 
detail a case Avhich he summarizes as an old chronic urethritis re- 
awakened by an attack of grippe, with the development later of an 
intrabicipital abscess which was incised, and in which was found the 
gonococcus, modified in its form and reactions. Gonococcic vaccine 
was given and a cure obtained. The case shows that an old chronic 
urethritis can conceal the gonococcus in a condition of retarded life, 
while bacteria examinations of the urethral discharge show no trace 
of i;. These gonococci with retarded life .are susceptible, under the 
influence of unknovm causes, of reawakening and producing compli- 
cations in different parts of the body. The cause of the re-aAvakening 
in this case Avas the grippal infection, the microbic association of AAdiich 
gave a neAv A'irulence to the gonococci, Avhich had been torpid and AA^ell 
tolerated up to that time. The case shoAvs also that auto-intoxication 
can play an important part in the treatment of gonococcic infection. 
A local treatment may be too intensive. In deep lesions the treatment 
should act mechanically to provoke by irritation absorption of the 
microscopic elements, AAdiile the microbes arc being attracted toAAmrd 
the surface of the lesions. If a iicaa' microbe makes its appearance in 
full actiAuty, bj^ Aurtue of the laAv of microbic associations, the gono- 
coccus takes on ncAV Aurulence, and may be capable of graA'^e conse- 
quences. The extragenital localization of the infection appears to be 
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a means of defence, and tlie bicipital abscess in the case here reported, 
seemed to be an example of this kind. The results obtained with 
the gonococcic vaccine are much superior to those obtained with the 
ordinary therapy in vogue. Local treatment is effective locally in a 
case of gonococcic septicemia, but it does not afl'ect the mierobes and 
toxins in the blood. The salts of silver introduced into the circulation 
furnish appreciable results, but they are not specific. The vaccine, 
on the contrary, especially the autogenous vaccine prepared by culture 
of the blood, causes Avith the least reaction a progressiA^e and definite 
immunity against the infectious agent. It is a vigorous specific. In 
this case the microbe found AA'as analogous in all points but aa'us 
not the typical gonococcus. 


THERAPEUTICS 


UNDER THE CHARGE OF 

SAMUEL W. LAMBERT, M.D., 

PROFESSOR OP APPLIED THERAPEUTICS IN THE COLLEGE OP PHYBIOANS AND BURGEONS, 
COLUMBIA UNIVERSITT, NEW YORK, 


The Treatment of Articular Rheumatism with Atophan. — Bendix 
{Therapie d. Gegemoart, 1912, liii, 301) gave atophan in doses of from 
1 to 5 grams per day to 100 cases of articular rheumatism, AA'ith A'ery* 
good therapeutic results. The length of treatment Amried from ten 
days to a period of several AA'eeks. He gives a tabulated report of all 
the cases treated, dividing them into groups as to results obtained by 
the treatment. Of the 100 cases, 45 AA^ere rapidly cured. These 45 
AA'cre especially acute cases AA'ith high fcA'er and marked joint inA'olve- 
ment. The temperature became normal in most of these patients 
after tAA'o or three days of treatment, and the joint manifestations 
disappeared a fcAv days later. The second group comprised the cases 
denoted as improA'ed, and of these there AA'ere 2S. Most of these 
patients had very little evidence of rheumatism after the treatment, 
except joint pains and stiffnes: :hat recurred after discontinuance of 
the remedy. The third group of 27 cases AA'as not influenced by the 
treatment. More than half of this group were complicated by other 
diseases. The rheumatism AA'as also of more than tAvo weeks duration, 
and a few salicylic acid preparations had giA'en no relief. Bendix 
says his experience AA'ith atophan in articular rheumatism leads him 
to the conclusion that its action is extraordinarilj' similar to that of 
the salicylic acid preparations, and only slightly inferior to them. 
The explanation of its action can be determined only by further 
experimentation. Atophan is free from untoAvard effects CA'en Avhen 
giA'en in large doses OA'er long periods of time. Three grams a day are 
sufficient giA'en in diA'ided doses, and it should be administered for at 
least six successiA'e days in this AA'ay unless results are obtained AA'ithin 
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that time. In most cases which resist salicylates, atophan will give 
relief if not a complete cure. He recommends, therefore, the use of 
atophan especially for such cases. 

Antityphoid Inoculation for Nurses. — Spooner {Jour. Amer. Med. 
Assoc., 1912, lix, 1359) has instituted antityphoid inoculation _ in 
various training schools for nurses in Massachusetts during a period 
of three years, and in his article relates his observations on the subject. 
He says that frequent injections of small amounts of a low- virulence 
cause slight inconvenience. They seem to produce a protection 
among nurses, who are eight times more liable to the disease than the 
average individual. Their morbidity, under ordinary conditions, is 
1.4 per cent., or 19 cases among 1361. Only 2 cases developed under 
these conditions. Case morbidity among the uninoculated in these 
hospitals is nearly nine times greater than among the inoculated, 
subjected to similar conditions. No permanent untoward effects have 
arisen from over 5000 injections. The blood picture indicates a certain 
protection lasting at least two and one-half years. The use of this 
means of protection has been shown to be safe in two epidemics, and 
very efficient in at least one of them. 


Curative and Prophylactic Inoculation for Human Tuberculosis. — 
Friedmann {Berlin, klin. Wocli., 1912, xlix, 2214) writes concerning 
his method of treating tuberculosis. He does not give the details of 
the method of preparation of liis material for inoculation, but indi- 
cates that it is prepared from a variety of the tubercle bacillus which 
was naturally free from nearly all toxic action, and which was only 
slightly virulent for man. Friedmann has applied his method of treat- 
ment to 1182 cases of tuberculosis of all kinds in various clinics and 
hospitals under the constant critical observation of many physicians. 
The remedy had no untoward results even when given in larger doses 
than necessary for therapeutic effects. He reports uniform improve- 
ment and cures in practically all the cases treated, although his state- 
ments as to the results are general, and no exact details are given. 
After the treatment was shown to be harmless, children constantly 
exposed to tuberculosis were given prophylactic injections of the 
remedy. A single intramuscular injection was thus given to 335 
children aged from one hour to three years. All of these children 
have borne the inoculation, which Avas given over a year ago, without 
the least harm. These children Avere, at the time of this report, free 
from any indication of “scrofula” or tuberculosis. Guinea-pigs Avere 
injected with A’^ery large doses of the remedy AAuthout their shoAAung 
any untoAvard effects from the inoculation. When killed years later 
they Avere found to be entirely healthy. The aAurulent bacilli had 
been entirely absorbed, and Friedmann belieA^es that a certain degree 
of imrnunity AA^as produced by the injections. The animals thus 
immunized Avere able to resist se\mre artificial infection; the immunized 
animals surAUA'ed on an aA'erage, 363 days, AA'hile 10 untreated controls 
liA^ed only 110 days. HoAveA^er, all the injected animals died eA^entually 
of the tuberculosis produced by the artificial injection. Friedmann. 
belieA’^es that the conditions of infection in man are neA'er so menacing 
as in artificial laboratory infection, and he thinks his method of treat- 
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ment Avill produce permanent protection against iiuinan tuberculosis 
as ordinarily contracted. In the discussion by physicians who had 
observed Friedmann’s cases, a number confirmed his statements 
regarding the results obtained, but others wore not so favorably 
inclined to the remedy. Citron and Klemijerer .spoke against the 
principle of the treatment, as they thought that the use of avirulent 
bacilli is dangerous since they are liable at any time to become viru- 
lent. They cite Paste.ur’s experience with the use of an avirulent 
vaccine for the treatment of chicken cholera that subsequently became 
very virulent. The prophylactic effect of a single injection of the 
remedy to infants as a, prophylactic measure was questioned on the 
ground that it could be of little benefit to infants in later life, because 
any prophylactic effect Arould only be active as long as the bacilli 
remain alive within the body. A number of other objections were 
made against accepting the remedy until more was known as to its 
composition. 


The Treatment of Human Cancer with Intravenous Injections of 
Colloidal Copper. — Loeh, McClurg, and Sweek {Interstate Med. 
Jour., 1912, xix, 1015) give a preliminary report as to their results 
with intravenous injections of colloidal copper in the treatment of 
human cancer. They used a colloidal solution of copper prepared 
according to Bredig’s method. Each patient received daily an intra- 
venous injection of 300 to 400 c.c. of the solution, warmed to about 
body temperature. The injection was invariably followed by a rise 
of temperature, and frequently accompanied by a more or less severe 
chill. This reaction became less marked after sevei-al injections. The 
patients bore the injections well; their general condition improved, 
and pain was so much relieved that anodynes were no longer neces- 
sary. With regard to the effect uimn the tumor, they say that about 
two to four hours after the injection hyperemia is noticeable in the 
tissue adjoining the tiunoi'. This hyperemia is often accompanied 
by an increase of discharge from ulcerating tumors, and by an increased 
sensitiveness of the tumor. Hyperemia and sensitiveness gradually 
disappear after about fifteen injections, .and a gradual necrosis and 
resorption of the tumor occurs. So far the retrogression has been 
continuous, and at least 2 cases are near a complete cure. They report 
S cases; 2 of these had internal metastases and terminated fatally. 
The other 6 were cases of inoperable cancer of the face, jaw, neck, 
and cervical glands. Most of these had been operated upon before 
without success. In all of these the copper injections c.'iused a marked 
retrogres.=!ion of the tumor. They do not express any definite opinion 
on the ultimate results of this method, but hope that further investi- 
gations will lead to a still wider c.xtcnsion of the applicability^ of this 
mode of treatment. 


Administration of Antitoxin. — Park {Boston Med. and Surg. Jour., 
1912, clxviii, 73) says that the dose of diphtheria antito.xin advised 
by the health department of New York City for purposes of immuni- 
zation is 1000 units. This dose should be repeated in ten days if 
danger of infection still exists. The use of tetanus antitoxin as a 
preventive measure has given very good results. The initial dose of 
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tetanus antitoxin for immunization is 1500 units and this should be 
repeated in fifteen days if necessary. Park emphasizes the importance 
of giving the required amount of antitoxin promptly, and in a single 
dose. He says that when diphtheria antitoxin is given subcutaneously 
it is present in the body fluids in a small amount on the first day, 
but the amount of antitoxin increases and reaches its maximum on 
the third and fourth day after the administration. With regard to 
the weight of the patient as a factor in influencing the size of the 
dose. Park believes that there is no question that the concentration of 
antitoxin in the blood and not the total arnount measures the effect. 
He urges the intravenous method of administering diphtheria anti- 
toxin in severe cases of diphtheria. The difference during the first day 
in the amount of antitoxin in the blood when injected intravenously 
and when injected subcutaneously is very great. At the end of six 
hours one has, with a proper dose by the subcutaneous method, 2 
units, and by the intravenous method, 20 units in each cubic centi- 
meter of blood. As the hours pass one diminishes and the other 
increases, but even at the end of twenty-four hours, there are 12 units 
if the antitoxin is administered intravenously against 6 units if given 
subcutaneously. Park says he feels sure that 5000 units given intra- 
venously has as much effect as 20,000 given subcutaneously. He has 
seen intravenous injections of refined antitoxin given in nearly 200 
cases, with no bad effects. It is necessary to cut down on the vein 
in little children, but with adults and larger children this is unneces- 
sary. Park thinks that all cases of septic diphtheria should be given 
the antitoxin intravenously; but in mild and early cases it is sufficient 
to give it subcutaneously. Intramuscular injections are absorbed in 
about one-half the time required by subcutaneous ones, when the 
serum stays in the muscle substance; but, in practice it often escapes. 
Park says he has often seen life saved in tetanus by intravenous 
injections of tetanus antitoxin. He advises the intravenous injec- 
tion of 20,000 units at the very first indication of tetanus without 
waiting to be certain of the diagnosis. In cases where the rigidity 
continues after this initial dose, the injections of smaller amounts 
should be repeated at twelve-hour intervals for several days, although 
he is doubtful as to the value of repeating the injections. 

Changes in the Liver after the Administration of Salvarsan. — 
Severin and Heinrichsdorpf {Zeitschr. f. Uin. Med., 1912, Ixxvi, 
138) report 2 cases in detail that gave marked clinical evidence of 
liver disease simulating acute atrophy before death and at the autopsy 
showing evidences of marked degenerative changes in the liver. Both 
of these patients had received salvarsan for luetic infections, and the 
question was raised whether the liver changes were induced by arsenic 
or Avere the results of syphilis. They came to the conclusion that the 
degenei’ative changes in the liA^er in one case were due to the arsenic, 
and in the other were probably due to endotoxins derived from the 
spirochetfe pallida. Severin and Heinrichsdorff say that these liver 
changes should only be ascribed to salvarsan upon the following con- 
ditions: (1) The clinical symptoms must follow the administration of 
the salvarsan. (2) There must be a definite relationship betAveen the 
apparent age of the lesions produced by the sah^arsan and the period 
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of time elapsed since the administration of the remedy. • (3) TJie more 
recent areas of degeneration in the liver must contain arsenic. These 
three conditions were fulfilled in one of the cases reported, and were 
lacking in the other fatal case in Avhich .s\’philis could not be excluded 
as the cause of death. 


Absorption of Arsenic Following Intramuscular Injections of Sal- 
varsan and Neosalvarsan. — Swift {Jour. Exjynr. Med., 1913, xvii, 
S3) says that intramuscular injection of salvarsan and neosalvarsan 
in rabbits always produces necrosis of the muscles. A much more 
intense reaction is produced by salvarsan than by neosalvarsan. The 
rate of absorption of arsenic following intramuscular injections of 
salvarsan is veiy slow, while following intramuscular injections of 
neosalvarsan between 75 and So per cent, of the arsenic is absorbed 
during the first week. The subseejuent absorption is quite slow. The 
rate of absorption was most constant after the injection of the neutral 
suspensions, a little more irregular after the injection of the alkaline 
solution, and most irregular after the injection of the acid suspensions. 
This is what might be expected if the rate of absorption is dependant 
upon the degree of injury produced by the injection, since neutral 
solutions inflict the least injury. During the first week after intra- 
muscular injections of neosalvarsan as much arsenic was absorbed 
as after six weeks of salvarsan. After the first week the small amount 
of arsenic remaining in the muscles after neosalvarsan injections was 
slowly absorbed, and only about 5 per cent, remained at tlie end of 
six weeks. Swift says that the solubility of neosalvarsan combined 
with the neutral reaction of its .solution probably e.xplains its superi- 
ority over the old form for intramuscular injections. 


Benzol in the Treatment of Leukemia. — Stein {Wien. him. Wooh., 
1912, XXV, 1938) reports a case of myelogenous leukemia treated with 
benzol, with very great benefit. This patient had been treated system- 
aticallj" by the Rontgen raj's, and was only slightly benefited by it. 
The patient was a woman, aged sixty-seven years, whose leukocytes 
were 225,000 when the benzol treatment was begun. As a result of 
the treatment, according to Stein, the leukocytes fell to GOOO and the 
morphology of the white cells approached more nearly that of normal 
blood, although a differential count still showed a small percentage 
of myelocytes. At the same time a marked improvement in the 
general condition occurred, including an increase of weight and a 
disappearance of all the subjective symptoms. The spleen which 
extended below the level of the umbilicus and to the median line 
before the treatment, was no longer palpable when the treatment 
was discontinued. The benzol was given in enteric capsules for a 
period of six weeks, and at the end of this time the patient was given 
small doses of arsenic. The marked iniprovement as noted above 
occurred while the patient was on benzol alone. 


Untoward By-effects with Neosalvarsan. — Simon {Miinch. mcd. 
TFoc/t., 1912, lix, 43) reports 2 cases that developed severe toxic symp- 
toms after the administration of neosalvarsan. These symptoms 
were a rash^ collapse, unconsciousness for several hours, and violent 
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headache after recovery of consciousness. Simon denotes these as 
angioneurotic sj^mptoms, due to congestion or acute siveiling of the. 
brain. These severe untoward effects may be ascribed^ to too high 
dosagCj considerably higher than that of salvarsan. If given in doses 
equivalent to those of salvarsan, no such untoward results were 
obtained. 


PEDIATRICS 

UNDER THE CHARGE OP 

LOUIS STARR, M.D., and THOMPSON S. WESTCOTT, M.D., 

OF PHILADELPHIA. 


Creosotal in Pediatrics. — George Hunnaeus {Medizin.- Klinik, 
1912, viii, 1586) gives his conclusions on creosotal based on 150 cases 
treated with this drug. Creosotal is not unpleasant to the taste and 
can be given to children very easily in warm milk. It is quickly 
absorbed, and creosote is found on the breath and in the urine in one 
hour after creosotal is ingested. It imparts to the urine an olive- 
green tint which has no harmful significance. Creosote also appears 
in the bowel and is absorbed there. Creosotal has been used partic- 
ularly in France in very large doses in pneumonia, with excellent 
results. It tends to reduce the fever but must be exhibited until 
the lungs are entirely clear, to avoid a reinfection. Toxic symptoms, 
as delirium and convulsions, usually disappear within twenty-four 
hours under creosotal. Broncho-pneumonia complicating measles is 
favorably influenced by creosotal, and Hunnaeus gives it as a prophj''- 
lactic on the appearance of Koplik’s spots. It is especially beneficial 
in chronic bronchitis, in which it impro^res the appetite and general 
strength besides its good effect locally on the lung condition. Creosotal 
must be given in relatively large doses, even in infants. Hunnaeus 
gives the following table of doses, giving the drug three times a da^'’: 
Up to one year, 5 drops; two years, 10 drops; three to four years, 
15 drops; five to six years, 20 drops; seven to ten years, 25 to 30 drops. 
The original package of creosotal by “Heyden” or “Bayer” contain 
the best and purest preparation. In many cases of pneumonia the 
drug acts almost as a specific. ^It is also of considerable value in 
pulmonary tuberculosis in children. 


The Etiology of Convulsions in Early Life.— Floyd M. Crandall 
{Archives of Pediatrics, 1912, xxiv, 803) brings to notice the fact that 
prevention of convulsions in children is vitally important, since 
attacks of this nature several times repeated may lead to epilepsy 
in later life through the formation of an insidious inclination or even 
habit on the part of the brain to such discharges of energy. A large 
number of adult epilepsies begin really in childhood and as early as 
the first j'ear. Prophylaxis is therefore very important and depends 
on a knowledge of the etiology of the condition in any one case. In- 
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fancy and childhood are themselves predisposing factors on account 
of the disproportionate growth of the brain during this period of life, 
while the control of the higher centres .is slight. Heredity is another 
predisposing cause of convulsions. This is frequently seen in certain 
families in which it can be traeed for several generations. Tendenc 3 f 
to convulsive disorders is often an earlj'- symptom of rachitis, an 
etiological factor which should always be looked for. Among the 
exciting causes of convulsions are the two main groups, organic and 
reflex. IMeningitis, tumors, and hemorrhage of the brain, etc., belong 
to the first group. Under the second heading dentition and phimosis, 
while undoubtedly causing a disturbance are rarely alone the cause of 
eonvulsions. Undigested food masses in the intestinal canal, coupled 
with toxemia, is the most common reflex cause of convulsions. Toxic 
causes include uremia and the infectious diseases, espeeially pneumonia 
and pertussis. Every seizure demands a close study to determine 
the underlying causes, so that further attacks maj’’ be avoided by the 
proper treatment. The successful treatment of the attack alone is 
not enough, but the future of the child must be safeguarded from a 
repetition of the seizure, and tlie possible development of a cerebral 
habit, leading to epileps 3 ^ 

Epidemic Catarrhal Jaundice. — ^Leonard Guthrie (British Jour. 
Child. Dis., 1913, x, 1) reports a small epidemic of catarrhal jaundice 
in children. There were 10 cases in all, and they occurred during a 
period of three months. Eight cases were in contiguous districts. 
The children were aged from three to eleven years. In 3 instances 
more than one member of the same family were affected. In one 
family two sisters, in another two sisters and one brother, and in a 
third a brother and sister became jaundiced between a fortnight to 
three months of each other. The remaining 3 cases were sporadic. 
All the cases showed deep jaundice, clay colored stools, and bilirubin- 
uria. The onset M^as accompanied by malaise, languor, and slight 
fever (99° to 100° F.). In sevei'al cases vomiting occurred. The 
duration was from three to four weeks. Bradycardia was not observed. 
The liver was enlarged in 6 cases and greatly so in 4, in which it extended 
to within one inch of the umbilicus. The liver began to subside in 
size on the appearance of bile in the stools, and regained the normal 
size in from one to two weeks. None of the patients were seriously 
ill at any time. The eondition is jirobably caused by some common 
organism capable of giving rise to infective hepatitis. Blockage of 
the main duct by mechanical causes does not produce so great an 
enlargement of the liver as occurred in these cases. The influenza 
bacillus has been designated by some as the cause of the condition. 
Cockajme refers to the possible analogy M'ith mumiis and the metas- 
tatie swelling of the testes and pancreas, and there is a possibility 
that mumps, acute pancreatitis, and hepatitis may be allotropic forms 
of the same infection. 


Tuberculosis in Children. — Eric Pritchard (Practitioner, 1913, xc, 
280), in an article on ' tuberculosis in children, states that it is the 
commonest of all diseases affecting childhood. The incidence rate 
rises from zero at birth to' 90 per cent, at the age of fourteen years. 
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CJlildren, although highly susceptible, are little liable to fatal results 
except during the first two years of life. The mode of infection is 
mostly from human sources, by direct contact, or air-born. Unboiled, 
contaminated cow’s milk probably causes the smaller percentage of 
infection of the bovine type. It is a disease especially of the lym- 
phatic system in children, and this accounts for the absence of con- 
stitutional symptoms in many cases. Enlargement of the mediastinal 
glands is found in 88 per cent, of all tuberculous cases coniing to autopsy. 
Among other diagnostic signs indicating enlarged mediastinal glands, 
Pritchard mentions spasmodic cough without expectoration or obvious 
cause, and impairment of resonance to the right of the sternum at 
the second intercostal space. The diagnosis of the general condition 
rests on the consideration of the constitutional symptoms, specific 
tests as the ^^on Pirquet or Moro, and investigation of the lymphatic 
system. The treatment is prophylactic during the first two years 
of life, and the maintenance of strength during the later years of 
childhood. Infants should be removed from an environment of open 
infection. Employment of the graduated cold bath, from 100° F. 
down to cool, and a varied and liberal proteid diet with supplemental 
feeding of raw beef-juice, yolk of egg, plasmon, etc., are of great value. 
Later in childhood it is highly important to support the strength 
during the debility following measles, pertussis, and chickenpox, and . 
to remove the child to the country if possible. In treating estab- 
lished cases the tuberculin treatment is uncalled for in the majority 
of cases. It is probably of value in surface or surgical affections. 
The hygienic and medical treatment is best. Intestinal stasis is 
decidedly unfavorable to tuberculous children. Pritchard uses an 
emulsion of petroleum, dram j to ij, with liquor pancieatis, TTlx, and 
calcium hypophosphite, gr. j, three times a day, for intestinal stasis. 
He also prefers giving calx, sulphurata for involvement of the glands 
of the neck, syrup of the iodide of iron for plastic infiltration and general 
debility, and creosote, preferably in cod-liver oil, in all pulmonary and 
advanced cases. 


The Leukocytes at Different Age Periods.— Dina Rabinowitsch 
{ArcMv /. Kinder heilkimde, 1912, lix, 161) refers to the observation 
on the leukocytes in children by various investigators, most of whom 
agree that the total white-cell count is higher during the first three 
years of life than in the adult, and that the lymphocytes are much 
more numerous, and the neutrophiles less in number during this 
period than in the adult. An adjustment takes place in the number 
of cells of the above type until at the fifteenth year the numbers 
approach the adult differential count. In Carstanjen’s figures from 
the sixth month to the fifth year the lymphocytes drop from 50 to 
25 per cent., the transitional forms from 10.5 to 7.2 per cent., and the 
neutrophiles rise from 35.5 to 61 per cent. From the fifth to the fif- 
teenth year Carstanjen notes very little change in the percentages. 
The findings of the various investigators differ in their differential 
counts and in the age periods in wliich the different cells vary in 
number. Rabinowitsch, therefore, made a study of the blood in 150 
healthy^ children to determine the differential count of the leukocytes 
at varying ages. The total count of white cells in children aged from 



456 


PROGRESS OF MEDICAL SCIENCE 


one to fifteen years, except those in the first year, showed practically 
the same number as in adult life, or about 6000 to 7000 cells. Sex 
made no difference in the count. Polynuclear neutrophiles increased 
in number with the age of the child from 30 per cent, at tlie first year 
to 70 per cent, at the fifteenth or sixteenth year. Lymphocytes showed 
60 per cent, of all white cells at the first and second year, and gradu- 
ally decreased Avith age until thej’’ reached 30 per cent, at the sixteenth 
year. Eosinophiles averaged from 4 to 6 per cent, tlu-oughout, vary- 
ing considerably in some children at the same age period. Transitional 
forms averaged throughout from 2 to 3 per cent. jN'Iast cells averaged 
from 0.3 to 0.6 per cent., and Avere often absent altogether. Large 
mononuclear cells aA'^eraged from 1 to 3.3 per cent., and AA'ere praetically 
the same for all ages of children. 


O BSTETEICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OP OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, 


Operation for Puerperal Septic Infection. — ^/Vt the recent Inter- 
national Congress of Obstetrics and Gynecology, Berlin, September 
9, 1912, Koblanck, of Berlin, read a paper in AA'hich he adA’ocated 
surgical treatment of puerperal sepsis in cases AAdiere the infection 
became localized. It is often difficult to diagnosticate the location 
of the infection. In 44 cases of general peritonitis he had operated, 
and in 23 he abstained from operation. Among the 44 cases 9 recoA^- 
ered and 35 perished. In 15 hemolytic bacteria AA’^ere found, and 
among these AA’^ere 4 recoA^eries. In the second series of 23 not operated 
upon, 22 died, and 1 recoA^ered. In selecting the time for operation, 
in 11 patients betAA^een the first and third day AA'as chosen, and of tliese 
3 recoA’^ered and 8 died. In 14, operation AA'as done from the fourth 
to the sixth day, AAuth 3 recoveries and 11 deaths. In S, from tlie 
seventh to the ninth day Avas chopen, AAuth 2 recoA^eries and 6 deaths. 
When the patient had been ill from ten to tAventy days, there Avere 11 
cases operated upon, AAdth no recoA’^eries and 11 deaths. This Avould 
indicate that the sooner operation is performed after a diagnosis can 
be made, the better. In 72 cases, the principle infectiA^e focus Avas 
extirpated. Among these Avere 11 extirpations of the uterus, Avith 3 
recoA^eries and 8 deaths. Among these patients 5 had hemolytic 
bacteria, AAuth 1 recovery. Extirpation of the adnexa Avas practised 
8 times, Avith 5 recoA’^eries and 3 deaths. Hemolytic bacteria Avere 
found in 4 patients, of AAffiom '3 recoA’-ered. Metastatic abscess AA'as 
operated upon 35 times, empyema 8, AAoth 1 recoA’^ery; joint abscess 9, 
AAuth 7 recoveries; abscess of the skin and muscle IS, AAuth 13 recoA^eries. 
Extirpation of septic A^eins Avas practised 17 times; simple ligature 7 
times, with 4 recoveries and 3 deaths, of AAffiom 3 had hemolytic bac- 
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teria, and 2 recovered; and 10 resections of veins, with 3 recoveries and 
7 deaths, of whom 8 had hemolytic bacteria, with 3 recoveries. This 
resection of veins was accompanied by the extirpation of the uterus 
and adnexa. There were 36 cases of abscesss of the parametrium, 
with 34 recoveries and 2 deaths; hemolytic bacteria, 8, with 7 recoveries; 
and 5 cases of circumscribed peritonitis, with 2 recoveries and 3 deaths, 
3 having hemolytic bacteria, with 2 recoveries. His experience would 
indicate that septic peritonitis should be operated upon at the earliest 
possible moment, and that extensive operation on the genital organ 
is indicated in metastatic infection. The septic uterus should be 
removed through the abdomen. The results will be improved if 
opei’ation is performed sooner. 

The Influence of the Age of the Mother on the Sex of the Child. 
— Ahlfeld {Monatschr. f. Geburtsh. u. Gyn'dk., 1912, Band Ixxxvi, 
Heft 3) concludes from his investigations that the number of male 
children is greater than female children in those women in whom the 
birth of the first child occurs after the average age. While he person- 
ally is satisfied that this is accurate, he thinks it should be corroborated 
by further investigation. 


The Topography of the Umbilicus in Mothers and Newborn Infants. 
— Kakuschin {Monatschr. f. Geburtsh. u. Gyn'dk., 1912, xxxvi. Heft 3) 
has investigated the relative topography of the umbilicus in the new- 
born child and in the mother. He finds that in taking measurements 
from the sternum to the umbilicus, from the symphysis to the umbilicus, 
and from the anterior superior spine of the ilium to the umbilicus, in 
different individuals, that differences as great as 14 cm. are found. 
Women above the average age, who have not borne children have 
greater measurements than the average of younger women. The 
occurrence of childbirth does not seem to influence these measurements. 
During pregnancy the lower portion of the abdominal wall is greatly 
distended, and all measurements in multiparee are much greater than 
in primiparse. During pregnancy the greatest increase is found in 
the measurement from the left anterior superior spines of the ilium 
to the umbilicus. As the length of the trunk of the mother’s body 
increases, the measurement from the umbilicus to the pubis is greater. 
In the first day after labor the measurement from the xj^phoid car- 
tilage to the symphysis grows shorter, so that it is below its average 
measurement in a young woman. The greater the weight of the new- 
born child the higher is the umbilicus in relation to the length of the 
body. In female children the umbilicus is relatively higher than in 
male children. In full term children born in breech presentation, the 
umbilicus is relatively higher in the body than in children born in 
vertex presentation. 


Perforation of the Uterus following Abortion.— Puppe {Monatschr. 
f. Geburtsh. u. Gyn'dk., 1912, Band xxxvi. Heft 3) describes 2 typical cases 
illustrating the danger which the general practitioner often incurs 
in attempting to deal with septic abortion. The first patient was 
the mother of nine living children, who had interrupted menstruation, 
and was troubled with cough and chest symptoms, for which she 



458 


PROGRESS OF MEDICAL SCIENCE 


consulted a general practitioner. Afterward there developed a foul 
discharge from the vagina, for which the doetor applied a tampon. 
He afterward examined the patient under an anesthetic, finding the 
cervix slightly dilated, so that Heg.ar’s dilators were used to open the 
canal. When the dilator No. 14 Avas introduced, some hemorrhage 
followed Avhich was checked by a tampon and Avas supposed to come 
from the mucous membrane of the surface. The putrid mass AA’^as 
removed so far as possible from the uterus, and the patient AA’-as sent 
from the consulting room to her lodging. She shortly aftcrAA\ard died 
from peritonitis. On examination .a large perforation in the left 
parametrium AA’as present, and behind the left ovary the peritoneum 
had been extensiA’-ely AA'oundcd. There Avas a small piece of placenta 
in the cervix. The second case Avas that of a Avoman aa'Iio had borne 
three children, Avho becoming pregnant again, endeavored to interrupt 
the pregnancy by hot baths, and jArobably interference. Hemorrhage 
finallj'- developed, Avith pain OAmr the sacrum, and gradual impairment 
of health. The patient consulted a ph 3 ^sician, A\dio made an examin.a- 
tion and attemiDted to empW the uterus bj’' the finger. Failing this, 
he used a curette and placental forceps. He then irrigated the uterus 
AAuth a uterine catheter. It AA’as obser\’cd that the AA'ater used in the 
irrigation did not entirely return. The patient Avent in a cab from the 
doctor’s office to her house. She soon after died from peritonitis. On 
section, the uterus had been perforated at the fundus near the insertion 
of the left tube. These cases draAv attention to the familiar fact that 
in the presence of septic abortion curetting is exceedingl.y dangerous. 
Such patients should be immediatelj’ transported to hospital AA’here, 
under anesthesia, tho.y should be carefull}’’ examined. The cerAUX 
should be dilated Avitli the finger, and if the bod.y of the uterus is 
firm, the finger or a large bhint-edged curette inaj’’ be carefullj’’ em- 
plo.yed, folloAA’ed bj’ gentle irrigation and b,y a tampon of iodoform 
gauze. If the bod^’ of the uterus is soft, nothing should be introduced 
Avithin its cavity. In preparing to empty the uterus, preparations 
should also be made for abdominal section, and if the operator fears 
that he has perforated the Avomb during his e.xamination, the abdomen 
should be immediate!}’ opened. In all doubtful cases the interior of 
the AA’omb should not be molested. 


An Early Case of Chorio-epithelioma Uteri. — Thompson and 
SxEAA’ART {Jour. Ohst. and Gyncc. British Emjnre, September, 1912) 
report from the Leeds Infirmary the interesting case of a multi- 
para, aged forty-five j’ears, AA’ho had bleeding from the uterus after 
six Aveeks’ amenorrhea. This continued for ten days, obliging the 
patient to remain in bed. A fcAV Aveeks after the first hemorrhage a 
second one occurred during a journej’, AA’hich obliged the patient to 
interrupt her journe}’, and caused her to be very anemic upon her 
arriA’al home. On examination, small pieces of vesicular mole Avere 
found in a blood clot Avhich had passed from the vagina. The patient 
Avas very anemic, Avith high temperature, and offensive A’aginal dis- 
charge. The uterus Avas enlarged, corresponding to the period of 
pregnancj’. After curetting, the interior of the uterus felt smooth. 
The materials removed Avere A’esicular mole, portions of placenta,' and 
blood clot. FiA’e Aveeks afterAA’ard the patient bled so profusely that 
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death seemed threatened. On examination, a spongy mass was 
adherent to the posterior wall of the uterus. It was thought best to 
remove the uterus by abdominal hysterectomy, and this was done 
without complications. Fourteen months after the operation the 
patient was in good health and free from signs of recurrence. On 
examining the uterus it was three times the normal size. On the pos- 
terior wall near the fundus was a soft, friable mass, in the centre of 
which was a shaggy growth the size of a small walnut, infiltrating the 
uterine muscle. The remainder of the uterine cavity was smooth. 
The ovaries were considerably enlarged with numerous cysts. On 
microscopic examination the characteristic appearance of chorio- 
epithelioma was present. The uterine veins were invaded not more 
than one-half through the uterine wall, and but one necrotic villus 
was present. In the tumor there was a striking preponderance of 
intermediate or wandering cells, with comparatively little syncytium 
and Langhans’ cells. Masses of the latter, however, were found in the 
sinuses, which is considered evidence of malignancy. Both ovaries 
were the seat of lutein cyst formation. 


GYNECOLOGY 
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Fascial Transplantation in Vesicovaginal Fistula. — A novel method 
has been resorted to by Schmid {Zeiischr. f. gyn. Urologie, 1913, iv, 33) 
in the treatment of a stubborn case of vesicovaginal fistula following 
a Wertheim operation for carcinoma of the uterus. The patient was 
aged forty-three years; the bladder was injured during the operation, 
and was repaired, but a large fistula resulted, which two subsequent 
operations failed to close. At the third attempt, Schmidt, after again 
freshening the edges and closing the vesical mucosa in a transverse 
line with catgut, inserted between the vesical and vaginal walls a 
rectangular piece of fascia, about 3 by 2 cm., taken from the fascia 
lata of the right thigh. It was fastened with one catgut suture at 
each corner in such a manner as completely to cover the line ofsuture 
in the bladder wall; the vaginal mucosa was then closed over it with 
silk in a vertical direction. On examination of the patient three months 
later there was found to be no leakage whatever, and good vesical 
control. A thickening could be felt in the anterior vaginal wall, and 
by cystoscopic examination a slight protuberance could be seen on the 
posterior wall of the bladder, reaching not quite to the interureteric 
fold, and evidently corresponding to the fascial flap. The mucosa 
was smoothly healed over this, but showed a -certain amount of hyper- 
emia in llie neighborhood of the scar. Schmidt admits that the third 
operation might possibly h^-Ve cured this case, even without the use of 
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a fascial transplant, but lie does not think it likely, as the tissue sur- 
rounding the fistula was densely indurated, and would in all probability 
have retracted as in the other attempts. There is no difficulty asso- 
ciated with the technique of transplanting such a small piece of fascia, 
which is almost sure to heal well, and which certainly, in Schmidt’s 
opinion, gives valuable extra support in cases such as the one cited. 


Menstrual Disturbances of Tuberculous Origin. — The menstrual 
disturbances which often accompany tuberculosis, and which have 
usually been attributed to the consequent anemia or cachexia, are 
really, according to Hollos (Dcutsch. mcd. Wocli., 1912, xxxviii, 2407), 
toxic phenomena, i. e., specific manifestations of the tuberculous 
virus localized somewhere in the body. He thinks that an unusually 
early or an unusually late onset of menstruation (before the eleventh, 
or after the sixteenth j'^ear) is verj"^ suggestive of tuberculosis; when 
tuberculosis is acquired after menstruation has been established, its 
toxic influence is often manifested by irregularities, amenorrhea, or 
dysmenorrhea. Hollos thinks that these toxic phenomena stand in 
some relation to the degree of immunity possessed by the individual, 
and to the power of reaction to a given source of intoxication, basing 
this belief on his experience that these toxic symptoms are absent in 
a much larger percentage of prognostically unfavorable cases than 
of cases with a good prognosis, and also on his observation that 
the menstrual disturbances not infrequently disappear after specific 
treatment of the tuberculosis. 


Ovarian Involvement in Epidemic Parotitis. — In contradistinction 
to the testicle, which, as is well loiown, is e.xceedingly frequently the 
seat of a metastatic infectious process in cases of mumps, very seldom 
has similar invoh'ement been demonstrated in the ovary, and 2 such 
instances reported by Brooks {Jour. Amer. Mcd. Assoc., 1913, Lx, 359) 
are therefore of interest. Both patients were multipara, aged twenty- 
eight and twentj'^-four years respectivelj’'; in the first case the parotid 
involvement was unilateral and comparatively slight, but accom- 
panied by a temperature of 104°. Seven days after its onset the ovary 
of the same side became enlarged, very painful, and tender on examin- 
ation; the symptoms subsided after a couple of days, but the next 
menstrual period came on ten days ahead of time, and was more 
profuse than normal. In the second case the parotid involvement 
Avas bilateral, and Avas folloAved in five days by very severe pelvic 
pain on both sides. On examination both OA'^aries AA^ere found enlarged 
to the size of large eggs, and extremely tender. Taa^ days after this, 
an acute mastitis supeiwened, affecting both breasts, but soon sub- 
sided, as did the OA^arian inflammation. Both these patients liaA^e 
been under obserA^ation for a period of fiAm years or OA’^er since their 
attack, and in neither instance has pregnancy occurred vduring this 
time. Brooks believes that AAffiile the condition is decidedly uncommon, 
it probably occurs more frequently than is generally supposed, as 
unless the symptoms are A^ery marked, as in the cases he reports, it is 
not thought of or examined for. The probable reason for the infre- 
quency of ovarian inAmlvement as compared Avith that of the testicle 
is that the latter is much more exposed to slight trauma, AAffiich 
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favors tlie localization of secondary infection. Judging from these 
cases, and the comparatively few to be found in the literature, the 
involvement of the ovary appears to be a benign process, undergoing 
spontaneous cure, though at times associated with temporary menstrual 
disturbances. 


Differential Diagnosis Between Ascites and Ovarian Cysts. — A 
simple method of clearing up the diagnosis in cases of doubt between 
ascites or a relaxed ovarian cyst is described by Dienst {Munch, med. 
Wooh., 1912, lix, 2731). He recommends it especially to the attention 
of general practitioners who may under these circumstances be forced 
to tap in order to relieve threatening pressure symptoms, or because 
of the patient’s refusal of exploratory operation. The test is based 
upon the fact that ascitic fluid ahvays contains fibrinogen, which is 
precipitated by common salt, whereas this is never found in the con- 
tents of ovarian cysts. If, therefore, a small quantity of the fluid 
removed at the tapping is placed in a test-tube, and one-third^ its 
volume of salt added, a flocculent precipitate will form on standing, 
after the salt has dissolved, if the fluid is ascitic in origin. If no pre- 
cipitate forms, the fluid is certainly not ascitic, and exploratory opera- 
tion should be insisted on. Dienst thinks that this test has a distinct 
field of usefulness, for in not a few cases of ovarian cyst, the contained 
fluid presents all the appearances of that from an ascites, and vice 
versa, in some cases of ascites with admixture of chyle, the fluid may 
strongly suggest rather thin cyst-contents. 


Relation of Corpus Luteum Formation to Menstruation. — In a 
paper published about a year ago, and reviewed in this department at 
that time, Fraenkel stated' his belief, based on clinical observation 
during laparotomies, that corpus luteum formation occurs in the 
intermenstruum, and chiefly in the second half of this period, so that 
while ovulation and menstruation do not occur simultaneously, they 
have a direct time-relation to each other. These clinical observations 
have been completely confirmed by histologic studies made by Meyer 
and Huge {Zentralbl. f. Gyniik., 1913, xxxvi, 50) on 87 ovaries removed 
during hysterectomies. By comparing the ovarian findings with the 
menstrual histories of the patients, and with the histologic appearance 
of the endometrium of the corresponding uteri, Meyer and Ruge have 
determined that the stage of proliferation begins about eight to twelve 
days after the proceeding menstruation, the stage of vascularization 
about the fourteenth day, and that practically complete develop- 
ment of the corpus luteum is reached by the seventeenth day, although 
the cells continue to undergo some slight further increase in size up to 
one or two days before the beginning of the next menstruation. Invo- 
lution then begins, and by the eighth day after the menstrual period — 
i. e., by the time the new corpus luteum is ready to start develop- 
ment ^the old one has become completelj'’ functionless, but its complete 
involution to a corpus albicans, with loss of all lutein cells, takes a 
much longer time, so that five or six degenerating corpora lutea are 
often found in one ovary. In case pregnancy occurs, however, the 
corpus luteum rerhains at the height of its development throughout, 
and by the second month can be distinguished from that of menstru- 
ation by the rich plication of the cell layer and the extensive develop- 
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ment of connective tissue. The actual time of follicle rupture lias 
not as yet been determined -with accuracy, but it probably occurs 
immediateljL or at least very sliortly after menstruation, which time 
should therefore be the most favorable for impregnation, and which 
usually corresponds with a period of increased libido scxiialis. 


OTOLOGY 
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CLARENCE J. BLAKE, M.D., 

PROFESSOn OF OTOLOGY IN THE HARVARD MEDICAL SCHOOL, BOSTON. 


A Case of Gonorrheal Perichondritis of Both Auricles. — H. 
Fischer (Zcitschr. f. Ohrcnheilkundc, Ixvi, 1-2). This unusual demon- 
stration of gonorrheal infection as cited bj’’ Fiseher was exhibited 
after three attacks of increasing severity as to their manifestations 
in a man, aged twenty-two years. The first infection, in 1906 resolved 
spontaneously in between eight and nine weeks without complications. 
The second infection, in 1907, was followed, eight days later, by 
painful swelling of both ankles and the right knee. The third infec- 
tion, in 1909, had similarly painful consequences involving also the 
right wrist, shoulder, and sternoclavicular articulation, as well as 
several finger joints. In addition there was a sudden e.xcess of burning 
and itching sensations in both auricles lasting several days, and fol- 
lowed bj'' a swelling, especially pronounced at the periphery, and 
accompanied by circumscribed nodulated tumefactions; the auricles 
felt hard and thick, and were intensely painful. There was no treat- 
ment and the acute symptoms subsided in ten weeks, leaving onlj'' a 
moderate degree of swelling. In November, 1911, another infection, 
untreated because the patient was at sea, followed two weeks later 
by painful swelling of the auricles, and in December the case came 
under immediate obser^•ation and treatment which resulted, at the 
end of a month in relief from the acute articidar symptoms, and the 
temperature became normal. Ten days later there was a sudden rise 
in the morning temperature without evidence of recurrence of articular 
irritation, but with a repetition, at the end of three days, of the burning 
and itching sensations in the auricles which had been the preliminary 
symptoms of the perichrondritis of three years previousljL In twenty- 
four hours both auricles had become red and swollen, especiallj’’ at the 
periphery, and tense to the touch, Avhich caused severe pain. In 
addition to the general sivelling of the auricles there were on the anti- 
helix and at the back of the outer edge, two hard purplish nodules, firm, 
resistant, and unfluctuating, and especially tender. Two and one-half 
months later the general swelling and the nodules had much decreased, 
but were still in evidence. The implication of the auricle in this 
unusual case was plainly not a dermatitis, but an inflammation of 
the cartilage and of the membrane, and while the local presence of 
gonococci was wanting, both the character of the inflammatory pro- 
cess, its resemblance to reported cases of perichondritis in other parts 
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of the body in which the exciting cause Avas demonstrable and the 
relationships of the auricular manifestation to the more severe infec- 
tions, in this individual case are in favor of the inferential diagnosis. 

Contributions to the Study of the Bacteriology of Acute Otitis 
Media ^*urulenta. — In the cases reported in this communication, 
Abert {Archiv f. Ohrenheilkunde Ixxxv, 251) took, for the purposes 
of his investigation, pus taken from the surgically opened mastoid 
process, in the course of the operation, not from the middle ear through 
the medium of the external canal, in Avhich respect his iuA'^estigation 
differs from many others with which the results may be compared. 
A bacteriological examination Avas made in 110 cases and, in the 
majority, over 90 per cent, streptococci Avere present, in 18 cases 
streptococcus alone, 19 cases almost entirely streptococcus, 73 cases of 
mixed infection, streptococcus in preponderance, and also sapro- 
phytes, staphylococcus, and pneumococcus. Of these 73 cases strepto- 
coccus mucosus Avas determined in 8 cases, in 2 cases a pure culture, 
2 cases staphylococci only, and 2 cases in combination Avith pneumo- 
coccus; there were also 2 notable cases in Avhich only saprophytes 
were found. Of the infectious diseases, in Avhich suppurative inflam- 
mation of the middle ear is a not infrequent sequence, scarlet feA’^er 
stands first, and the bacteriological examination of the obserA^ed cases 
gave the following result: Streptococcus in pure culture, 5; strepto- 
coccus almost entirely, 4; streptococcus mucosus, 2; streptococcus 
and staphylococcus, 4. The aural implication in measles Avas much 
less frequent and bacteriologically AA’^as as folloAA's: Streptococcus in 
pure culture, 1 ; streptococcus mucosus, 1 ; streptococcus and rod-like 
bodies, 1; staphylococcus albus, 1. Of secondary otitis there AA’^ere 2 
cases, one following diphtheria, the other in the course of a tuber- 
culous infection in both of AAdiich the bacteriological finding gaA'^e strep- 
tococcus and staphylococcus. There Avere, in addition, 6 cases of 
middle-ear inflammation folloAving influenza Avhich could not definitely 
be called the otitis of influenza because no influenza bacilli were 
determined. Burkner reports 4 cases of otitis folloAving influenza in 
Avhich careful bacteriological examination of the secretions from the 
middle ear AA’^ere made Avithout proving the influenza bacillus, but 
demonstrating in 2 cases streptococcus pyocyaneus, in 1 case strepto- 
coccus mucosus, and in the remaining case pneumococcus. Prom the 
cases cited it Avas evident that the streptococcus infection preponder- 
ated, the streptococcus mucosus coming next. Next in frequency 
Avere the saprophytes, and Avith them a rod-like body, both aerobic 
and anaerobic in culture closely resembling the pyocyaneus. The 
saprophytes Avere frequently associated Avith bacteria, streptococcus, 
staphylococcus, and pneumococcus, but the exact procedure in effect 
of these mixed infections is not yet determined, the influenza otitis 
is not solely referable to influenza but may be induced by other agents. 

Conditions Causing Permanency and Cicatricial Closure of Per- 
forations of the Drum-head in Childhood.— Perforations of the drum- 
head have a tendency to heal because of the histological structure of 
that compound membrane and the conditions Avhich lead to a perma- 
nent opening are, therefore, according to B. Goripers (Zcitschr. /. 
Kinder heilhunde, y, No. 1), especially worthy of consideration. In 
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the first year of infancy large perforations of the drum-head are rarely 
seen, and then only in cases of lowered ^4tality, in hereditary syphilis, 
or advanced tuberculosis; occasionally large perforations are observed 
in cases of measles. In the second year extensive destruction of the 
drum-head is observed in cases of scarlet fever, and, less frequently, 
in cases of typhus and measles. The extent of the destruction is 
limited by the vital resistance, the conditions unfavorable to healing 
being, according to the observations of Gompers, physical impoverish- 
ment of the parents at time of procreation as a consequence of poverty, 
drunkenness, syphilis, diabetes, and, especially, tubeiculosis. The 
children of such parents have poorly nourished tissues of moderate 
resistance and minimum power of regeneration, and in these cases 
are found not only extensive persistent perforations of the drum-head, 
but also necrotic processes in the neighboring bony structures, and 
continuance of the middle-ear suppuration in the chronic form. With 
betterment of the general condition, accompanying appropriate aural 
treatment, the suppurative process may be checked and even large 
perforations conglutinated, but with a lowering of the general con- 
dition in strength and vitality the destructive process in the drum- 
head continues. In the spontaneous closure of perforations, by cica- 
tricial tissue, the inflammation Avhich was the cause of^destruction 
furnishes the irritative incentive to the formation of new tissue; 
if this inflammatory reaction is wanting, however, the perforation 
remains constant until a further inflammatory reaction again stimu- 
lates newgrowth; in one case a large and long persistent jjerf oration 
was observed to have become closed, as the result of a new inflamma- 
tion of the middle ear, consequent upon an influx of cold water. Closure 
of perforations of the drum-head may be induced by the application 
of irritating substances to the edges of the perforation but the still 
more valuable preventive measure in acute inflammations of the 
middle ear, is an early paracentesis. 


Hemorrhage Accompanying Paracentesis of the Drum-head. — 
Paracentesis of the drum-head in cases of acute congestion of the 
middle ear, Carl Luders {Zcitschr. f. Ohrenhcilkunde, Ixvi, 1-2) 
saj^s, is aceompanied by hemorrhage varying in degrees proportionate 
to the degree of congestion and the extent and location of the incision, 
but usually occurring spontaneously, or easily checked by moderate 
tamponage. When the hemorrhage is so severe as to instantly fill, - 
and then continue to flow from the external eanal, the possibility of 
a complication is immediately suggested, either in the form of a 
struetural abnormality or in a constitutionally predisposing cause. 
In the latter instance the outflow of blood from the middle-ear 
immediately following the paracentesis, instead of slackening within 
a few seconds, continues undiminished to the extent even of extruding 
the attempted tamponage of the external canal, or exhibiting itself 
as an outflow from the nose and mouth of the blood passing from the 
middle ear through the channel of the tympanopharyngeal tube. 
The structural abnormalities contributing to the possibilities of 
excessive bleeding from a paracentesis are those in which the internal 
carotid and the jugular bulb encroach upon the lumen of the tym- 
panum; the constitutional predisposing causes are to be found, for 
example, in the natural bleeders, the nephritics, and the diabetics. 
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Following the report of individual cases, in one of which the recurrent 
hemorrhages led to operation with a lethal sequence, and a review of 
the literature of the subject Luders draws the following conclusions: 

(1) In constitutional and infectious diseases the hemorrhage following 
a paracentesis of the drum-head may much exceed the average of 
the same result in uncomplicated acute congestion of the middle ear. 

(2) Considerable and dangerous bleeding from the ear as a conse- 
quence of paracentesis of the drum-head is exceedingly rare. Of the 
thousands of cases of paracentesis there are, in the literature of the 
subject, in addition to the 2 cases cited by Luders, but 6 others on 
record. (3) In all of the recorded cases of excessive hemorrhage, 
following paracentesis, the blood comes from the jugular bulb and 
not from the carotid. (4) Alteration from the ordinary procedure in 
paracentesis or discrimination as to the location is not indicated. 
(5) A considerable hemorrhage as a consequence of a paracentesis is 
less dangerous in itself than is the opening of a large bloodvessel into 
a suppurative cavity; the consequent pyemia occurred in 2 out of 
the 8 cases cited. The second of the 2 cases, cited by Luders, is the 
only one reported in which recurrent hemorrhages led to the necessity 
for operation, the experience in this case indicating the necessity for 
ligation in the case of excessive hemorrhage following paracentesis. 
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The Specific Treatment of Experimental Pneumococcus Meningitis. 
— Lamar {Jour. Exp. Med., November 1, 1912), publishes the results 
of experimentation with a promising therapeutic measure, namely, 
the use of a mixture of socium oleate, boric acid, and antiserum. It 
is Avell-lmown that the use of anti-pneumococcus serum alone has 
been disappointing, the extent of its efficacy being confined within 
a very short space of time, and depending apparently upon the hom- 
ologous serum being employed. With regard to the mixture spoken 
of above, Lamar promises an early statement as to whether homologous 
antiserum is absolutely necessary or not. In any case the number 
of strains of pneumococci is not a large one, and a suitable polyvalent 
serum if necessary may be procurable for use. In stating Ins con- 
clusions Lamar points out that virulent pneumococci injected into 
the cranial or spinal cavities of monkeys produced a rapidly fatal 
meningitis very similar to that seen in man. Homologous immune 
serum, if used early, may prevent infection, or may retard the course 
of the disease, but subsequently is powerless to save life. The mixture 
of sodium oleate, immune serum and boric acid, administered repeatedly 
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did, however, arrest infection tJiat had already gained headway, and 
led to full recovery. Such a mixture is valuable not onlj" for meningitis 
but also for other pneumococcic infections such as those of the joints 
or the serous cavities. 


The Detection of Anthrax Spores in Industrial Material. — Glynn 
AND Lewis {Jour, of Hygiene, June, 1912) publish the results of their 
work, in Liverpool, upon industrial material suspected of harboring 
anthrax. They were successful in more than 20 per cent, of the samples 
in a large series, and further they were successful in finding spores in 
samples disinfected by the methods now in vogue, which indicate 
that these methods are as yet imperfect. Glynn and Lewis consider 
it practically impossible to completely sterilize certain industrial 
materials without damaging them, but they consider that the present 
imperfect method is much better than none at all. In the last five 
year period, the British Islands show 366 human cases of which SI 
Avere fatal, Avith a steady increase in the number of cases dcA’^eloping 
in the agi-icultural community, due to the moderate but steady increase 
of the disease among domestic animals in the same period. The 
materials usually submitted for iiiA'estigation are hides, avooI, hair, 
and bones, and importations from the Malay States gaA'e Glynn and 
LcAvis most of their successful results. The methods usually employed 
in the detection of the spores are agar plate cultures or the inoculation 
of guinea-pigs, of Avhich the latter is faA'ored. Inoculations should be 
made in duplicate Avith the centrifuged deposit of AA’atery extract, 
and it is a disadvantage at present insurmountable that a considerable 
number of animals die from the effects of pathogenic anaerobes. 


Pseudoleukeraia. — At the latest meeting of the German Patho- 
logical Association, a conference Avas de\mted to so-called pseudo- 
leukemia {Verliandl. d. dcuUcli. jmtli. Gesellsch., 1912), better knoAATi in 
our literature as Hodgkin’s disease. Fraenkel, of Hamburg, referred 
to the original conception of Cohnheim, and shoAA^ed that in these 
cases there Avas anemia, and a relatiA’^e lymiAhocytosis, Avhich lympho- 
cytosis may pass OA^er into a definite leukemic state, and that this 
happens oftener than is thought. In fact, Fraenkel says, in the fcAV 
cases he has sectioned, he found a true leukemic state; this he thinks 
may have arisen but a few days or even hours before death, in that 
the organs Avere depriA^ed of the ability to hold back the AAdiite cells, 
Avhich then came into the circulation and gaA'-e the picture of leukemia. 
Although the changes in pseudoleukemia are usually observable in 
peripheral groups of nodes, yet internal groups can also be discoA^ered 
to shoAV microscopic changes. The enlargement of the spleen, similar 
to that seen in leukemia, is notable, and Avhen this is very great, 
Fraenkel thinks it is hardly right to call the disease pseudoleukemia, 
since even in cases Avithout splenic enlargement the increasing lympho- 
cytes can be seen in the follicles. In the disfinition of the disease one 
has to admit the impossibility of maldng a classification according to 
the groups of nodes inAmh^ed, as practically any group may be affected. 
Further, there may be the appearance of localized masses in the liver, 
kidney, lung, bowel, and elseAvhere, and even in the skin as Ijnnpho- 
dermia cutis. All this is not in any sense metastatic extension. Pseudo- 
leukemia is a systemic -disease of the lymphatic tissue of the entire 



PATHOLOGY AND DACTERIOLOGY 


4G7 


organism; valuation of intensity and of site produce .the varying 
pictures. Fraenkel rules out the cases of Mikulicz, who described 
symmetrical swelling of lachrymal and salivary glands^ as an early 
stage of pseudoleukemia; rather are these to be considered as an 
atypical tuberculosis. Similarly, he would rule out infantile status 
lymphaticus. To distinguish lymphosarcoma, however, is quite 
another matter; in fact, Fraenkel takes the stand of Virchow that 
lymphosarcoma and pseudoleukemia stand very close to one another. 
Chloroma, Fraenkel would designate as lymphatic chloroleukemia, 
or if the blood remains aleukemic, hyperplastic chloropseudoleukemia; 
not in any sense does he consider it as a true neoplastic state. Myeloma 
he would class as a medullary localization of pseudoleukemia; myel- 
oma has thus no actual identity with true tumor formation. There 
must therefore be two forms of pseudoleukemia, the ordinarily observed 
lymphoid forms and the much rarer myeloid forms — a generalized, 
intra- and extra-medullary hyperplasia of myeloid tissue, connected 
with an unchanged, or not definitely leukemic blood state. Fraenkel 
is unwilling to admit a splenic form of myeloid pseudoleukemia. 
Sternberg, of Briinn, stated at the outset, that Hodgkin’s cases were of 
so variable a nature that we have there no secure basis for a defini- 
tion of pseudoleukemia. Having dealt with a large number of diseases 
which have little connection with true pseudoleukemia, he comes to 
the question of lymphosarcoma in Kundrat’s sense of the word, which 
he considers must be admitted to have some connection with pseudo- 
leukemia; at least, that form of it known as hyperplastic lymphoma 
is to be differentiated from true sarcoma, and both it and pseudo- 
leukemia possess in common an alteration of the general body constitu- 
tion. The frequently observed generalized lymphoid hyperplasia existing 
in tuberculous infections, although similar to the picture of pseudo- 
leukemia, Sternberg characterizes as a purely tuberculous phenomenon. 
He counts that pseudoleukemia should not be considered in any way 
as an early stage of lympholeukemia, or of lymphosarcomatosis, but 
nevertheless feels that actually it is the same process as exists in 
lymphatic leukemia, and it is to be distinguished from the same only 
if the escape of the lymphocytes into the blood stream is restrained. 
Sternberg would thus admit an acute generalized pseudoleukemia, 
and a localized pseudoleukemia, which again may be splenic or medul- 
lary, and this last not in the unlimited sense which sould include 
Banti’s disease, but merely in the restricted sense of Cohnheim and 
Wunderlich. In short, Sternberg groups into pseudoleukemia, lympho- 
sarcomatosis (with the restriction that the metastases must be in the 
lymphoid tissue), lymphogranulomas, the multiple plasmomas, and 
the splenomegalies, in all of which there is a more or less universal 
hyperplasia of the lymphoid tissue Avithout leukemic signs in the 
blood. In discussion Benda considered that fuller clinical examina- 
tion would proA’^e that the cases of so-called pseudoleukemia in AA’^hich 
at autopsy the blood shoAvs leukemic signs had been insufficiently 
examined clinically, and he quoted a case in AA^hich diagnosis of Banti’s 
disease had led to extirpation of the spleen and subsequent death, 
because the recessions of the leukemic state had not been recognized. 
Hirschfeld considers that lymphogranulomatosis Avould be a prefer- 
able term to pseudoleukemia. In further discussion Aschoff thought 
that the term pseudoleukemia should be left to clinicians, and the 
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pathologists should use the term aleukemic or proleukemic lymph- 
adenia or ljunphadenosis. If we were to sum up the prevailing views 
of the members of the Association upon the causation of hyperplasia 
of the lymphoid tissues, it seems to be that a certain number of the 
cases are definitely due to tubercle bacilli; that in a fair number of 
other cases Much’s granules have been discoved, which may be 
considered as evidence of the presence of tubercle bacilli of some 
variety, probably of reduced virulence; that even where tubercle 
bacilli and Much’s granules have not been found there may yet be 
some cases caused by the virus of tuberculosis. Definite evidence is 
now at hand that in cases where Much’s granules have been found and 
injection made, the animals so subjected have succumbed to a low 
grade tuberculosis. With regard to the terminologj', Aschoff’s sug- 
gestion of lymphadenosis seems a very good one, and it is possible to 
modify such a term with the adjective aleukemic or leukemic, according 
to the accompan^dng circumstances. 


Diurnal Filaria. — Through the daily press comes the information 
that the metamorphosis of Filaria loa has been discovered to occur in 
the salivary glands of a fly belonging to the genus Chrysops. The 
information comes by cablegram from Dr. R. P. Leiper, who is at 
Calabar, and this mode of transmission of news suggests the fear of 
supersession which has invaded even laboratories. Filaria loa is 
confined to the west coast of Africa, and its embryos are found in the 
blood only during the day-time, in contradistinction to those of 
Filaria bancrofti, which are found only during the night. Not a fatal 
disease, the infection by Filaria loa is common in West Africa, its 
best known manifestation being the so-called “Calabar swelling” 
which is due to the presence of the worm in the muscles and in the 
vicinity of the tendons, where painful swellings are set up which may 
interfere seriously with the function of the limb concerned. In con- 
nection with the habits of the embryos of Filaria loa it is interesting 
to note that the insect concerned is one Avhich bites by day, suggesting 
a parallel with the mosquito, which is responsible for the trans- 
mission of Filaria bancrofti, and which bites at night. 


The attention of subscribers is called to the fact that the article entitled 
“Tuberculin Therapy in Surgical Tuberculosis,” bj^ Thomas Wood Hastings, 
M.D., which appeared in the issues of this Journal for August and September, 
1912, was a Mutter Lecture delivered before the College of Ph}'sicians of 
Philadelphia on December 9, 1910. 

Notice to Contributors. — All communications intended for insertion in 
the Original Department of this Journal are received only with the distinct 
understanding that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on e.xamination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, -provided the request for them he torilten on the manuscript. 

All communications should be addressed to — 

Dr. George Morris Piersol, 1927 Chestnut St., Phila., Pa., U. S. A. 
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A YEAR’S WORK IN HYSTERECTOMY. 

By John B. Deavee, M.D., Sc.D., LL.D., 

PROFESSOR OF THE PRACTICE OF SURGERY IN THE UNIVERSITY OF PENNSYLVANIA; 

SURGEON-IN-CHIEF TO THE GERMAN HOSPITAL, PHILADELPHIA. 

Experience to the physician, unlike the stern light of a ship 
which illuminates only that which it has passed, can more aptly 
be compared to the search light which may be turned into the 
darlmess ahead lighting up both channel and obstructions. 

The belief that a review of my cases of hysterectomy during the 
year 1911 might furnish some lessons for the future is the reason 
for this study. The various conditions for which the operation was 


done are shown in the following table; 

Cases. 

Myoma , 02 

Myoma with sarcomatous degeneration 1 

Adenomyoma 3 

Carcinoma of uterus (cervix, 8 ; body, G) 14 

Carcinoma of Fallopian tube (primarjO . , 1 

Incomplete abortion . , 3 

Cornual pregnancy 1 

Stenosis of vagina 1 

Prolapse of uterus 1 

Metrorrhagia 11 

Miscellaneous infiammatoiy conditions 11 


The operations were; 

Complete hysterectomy 
Vaginal lij-stcrectomy . 
.Supravaginal hysterectomy 
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Cases. 

31 

4 

74 


109 
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From this it is seen that myoma of the uterus furnishes the 
indication for, the removal of this organ in rather more than half 
the cases. The great practical importance of this condition is 
emphasized by its frequency. The indications for operation in 
myoma of the uterus are a perennial source of strife. The radical 
view of the matter is that the diagnosis of the condition indicates 
operation. The conservative cannot be induced to recommend 
operation. For many years my position has been midway between 
these extremes. Postmortem figures compiled in large series of 
deaths from general causes show that about one-tenth of all women 
have one or more myomas of the uterus which vary in size from 
pea-like nodules to immense masses. In the large variety of cases 
these growths had nothing to do with death. It is evident there- 
fore that there is no justification for ad\dsing operation in the 
cases of small symptomless fibroids, since the chances are remote 
that they vdll have an,y influence in shortening life. The case is 
entirely different when symptoms arise as a result of the grovdh 
of the tumor, of its unfavorable location, of the degeneration or 
accidents to which it is subject, or by reason of associated pelvic 
lesions. 

The frequent association of other lesions in the pelvis with myoma 
of the uterus has impressed many observers. In the present series 
chronic endometritis was present in 40 cases, chronic salpingitis 
in 36 cases, acute salpingitis in 1, chronic metritis in 16, chronic 
oophoritis in 16, and cystic disease of the ovary in 9. So frequent 
is it to find disease of one or more of the pehuc organs in the case 
of sjunptom-giving fibroids that the diagnosis of a troublesome 
fibroid is practically presumptive ewdence of disease in the pelvis 
other than myoma of the uterus. The interesting question of the 
pathologic interdependence of these conditions and their relation 
to the clinical manifestations is too complex for general treatment 
or often for solution in the individual case. There is no ewdence 
that fibroid disease of the uterus can directly cause inflammtitory 
conditions of the adnexa, or vice versa. Neither is there any appar- 
ent connection between ovarian-cyst formation and the presence 
of fibroid tumors in the uterus. 

It is fair to suppose, however, that the mechanical disturbances 
which follow the irregular enlargement of the uterus by myomatous 
disease can produce a state of lowered nutrition of the endometrium 
and myometrium or of the adnexse which may permit more readj’’ 
implantation of infection. Moreover, the close hormone relation- 
ship which we dimly know to exist between the various members 
of the genital system may be at the bottom of the association of 
lesions in many cases. But whether the coincidence be causal or 
accidental the argument for operation in these cases is strengthened 
by the probability of multiple lesions calling for correction. 
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The liability of myoma to degenerate into more serious condi- 
tions has been frequently urged as a reason for preventive removal. 
This argument has never appealed to me. Three hundred and 
forty-five cases of myoma were recently studied by Dr. Pfeiffer 
and myself, with special reference to degenerative changes, with 
the following result: Hyaline degeneration was found in 11 per 
cent.; cystic degeneration in 3.6 per cent.; hemorrhagic degenera- 
tion in 3.6 per cent.; calcareous degeneration in 2.4 per cent.; and 
sarcomatous degeneration in 1.2 per cent. 

The benign forms of degeneration are not suj03ciently serious to 
warrant preventive surgery. Sarcomatous transformation, on the 
other hand, is of very infrequent occurrence if the total incidence 
of fibroid tumors be taken into consideration. 

It is one thing to say that in an operative series 1.2 per cent, of 
all fibroids showed sarcomatous changes and an entirely different 
thing to claim that the liability of myoma to degenerate into 
sarcoma is as 1.2 to 100, an error in logie into which many authors 
have fallen. 

It is true, however, that myoma of the uterus predisposes to 
corporeal cancer of that organ. It is well known that ordinarily 
cancer of the cervix outnumbers cancer of the body of the uterus 
at least four to one. Wlien myoma is present, however, fundal 
cancer is found more frequently than that of the cervix. It seems 
a fair assumption therefore, and one which is also suggested by the 
known tendency of chronic nutritional and irritative infiuences to 
excite malignant change, that a well-defined number of cases of 
cancer of the body of the uterus are precipitated by the presence 
of myoma. It is well to bear in mind therefore that the irregular 
uterine hemorrhage which is so frequent a result of fibroid disease 
may be a symptom of malignant change in the endometrium of 
the fundus. In this series I encountered one such case of myoma 
of the uterus associated with adenocarcinoma. 

To my mind these risks of degenerations and of associated lesions 
make it desirable to remove all fibroids as soon as discovered, but 
it is not imperative or even advisable, even though in the best 
hands the risk of operation is slight. In this series there was one 
death due to sudden pulmonary embolism, which occurred during 
convalescence. 

The uterus has been removed by some surgeons when no symp- 
toms due to the tumor were present, save only a marked neuras- 
thenia due to the patient’s knowledge that she had a tumor. I 
would not accept this as an indication for operation save in excep- 
tional instances. 

The chief argument for removal of fibroids is presented by 
and not before the occurrence of symptoms. These again vary 
remarkably in severity and variety. Hemorrhage, chronic anemia. 
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malnutrition, and a weak and degenerated myocardium are not 
infrequent results. Pain, constant or intermittent, and of great 
severity, is not infrequently encountered. Pressure on the bladder, 
rectum, and uterus gives rise to complications. When a fibroid 
uterus gives trouble in any of these or other ways it should with- 
out hesitation be removed. There should be no waiting for the 
menopause in the vain hope of the disappearance of symptoms. 
This erroneous idea has been “scotched,” but not entirely killed. 
Fibroids which give trouble before tbe menopause are apt to give 
more trouble afterward, while in many cases this trying time in 
a woman’s life is indefinitely dragged out and made unendurably 
miserable. Often cases are brought into a condition of chronic 
invalidism through chasing this Avill-o’-the-wisp, and the inevitable 
operation is finalty performed under conditions most unfavorable 
to the patient’s recovery. 

The most recent method of non-operative treatment that has 
been proposed for the treatment of fibroids of the uterus is the 
a'-rays. We alreadj"- know enough of the inefficiency of the .r-rays 
in the treatment of deep-seated growths to discount the optimistic 
reports of some Rontgenologists. It is a certainty that this form 
of treatment cannot be truly curative, and we already have a 
surfeit of non-operative palliative methods in the treatment of 
surgical diseases which for the one case that is benefited causes 
ten to neglect timely recourse to the curative scalpel. I sincerely 
hope that we are not to experience in this new method a recurrence 
of the fallacies of the Apostoli treatment of a few years ago. 

Adenoma was encountered three times during the past year. 
This condition, so beautifully described by Cullen, may be very 
difficult of diagnosis because the uterus is frequently but little 
enlarged and may be quite symmetrical. Free hemorrhage and 
grinding pain were the characteristics specially noted. 

The frequency of carcinoma is illustrated bj' the fact that one 
hysterectomy in every eight was done for this disease. There 
is scarcely any kind of surgery that is more discouraging than 
this. The chief reason is the delay that occurs before these cases 
are brought to the surgeon. There were S cases of cervical cancer 
and 6 of cancer of the body of the uterus. In the cases of cervical 
cancer the average period elapsing between onset of symptoms 
and operation was exactly one year. In corporeal cancer the 
interval was greater, averaging two years and seven months. In 
2 cases it was four years. This is certainly a poor showing con- 
sidering the active propaganda for early diagnosis which has been 
in progress for several years. It is clear that these cases are brought 
to the surgeon not by the diagnosis, but by the development of 
sueh severe symptoms that the patient can no longer be satisfied 
by palliative and expectant treatment. Under conditions as they 
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are this disease is practically hopeless. Operation does but little 
more than relieve the mind of the patient and saddle the blame 
of the failure of treatment upon surgery. Practically the onlj^ 
cases of cancer of the uterus that I can claim to have cured are 
those that were operated upon before the disease had actually 
been demonstrated to be present. Until more reliable means of 
diagnosticating carcinoma in its incipienc}'^ have been devised it 
will be necessarj'' for the profession to act upon shrewd tentative 
diagnosis if any progress is to be made in the cure of cancer of the 
uterus. The chief symptom upon which we must rely in, the early 
diagnosis is irregular, excessive, or continued bleeding. This w'^as 
mentioned as one of the initial symptoms in every one of the 14 
cases. Pain was present in onlj'- 3 cases, and loss of w^eight in 8 
cases, but these as well as other occasional symptoms W’^ere not 
early. We must continue to insist that uterine hemorrhage should 
always be construed as a danger signal, and just as a lump in the 
breast should be considered as malignant until its innocence is 
proved, so should a bloody discharge from the uterus be regarded 
as due to carcinoma until the reverse is established. This is espe- 
cially true in the cancer age, but to a less degree it applies to earlier 
ages, since one of my cases w^as aged only twenty-six years and 
another thirty-six years. 

As practical men w^e must realize that the difficulty in establish- 
ing this point of view comes from two sources: (1) The disinclina- 
tion of many women to secure advice upon the subject until the 
disturbance is marked, and the disease, if cancerous, far advanced; 
(2) the failure of the physician to consider the serious aspect of 
uterine hemorrhage until secondary symptoms make their appear- 
ance. The remedy for both these faults lies in education, and I 
believe that the profession is chiefly at fault. If the family phy- 
sician always insisted upon discovering the cause of irregular 
bleeding the laity would be quick to .take alarm at a symptom 
•held in such high esteem by the profession. It is the apathy of 
the profession that is responsible, just as it w^as and still is to a 
large extent in its attitude toward indigestion. Just as the leaven 
is working in connection with abdominal diseases so it must even- 
tually be with pelvic disturbances. 

Acting in accordance with this belief I have during this year 
removed 13 uteri fox irregular or severe hemorrhage. Not all 
these cases were suspected of being carcinomatous, but in several 
the probability was strongl 3 '^ considered; 11 cases showed chronic 
endometritis, 5 being of the h.yperplastic variety and 2 showed 
polyp formation. In 1 the hj'^perplastic process was so marked 
as to justify the term adenoma of the endometrium. In such a 
case the development of cancer is to be greatly feared. In 1 case 
the endometrium was h^^perplastic and irregular, and while the 
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pathologist could discover no frank signs of malignancy, he com- 
mented upon its close relation to cancer. These cases all recovered, 
and I feel that great good has been done by the operations, which 
is more than I can say of the operations in the cases diagnosticated 
cancer, for of the ultimate results in these I am not sanguine. It 
is necessary to state that care must be exercised in coming to the 
conclusion to remove the uterus on S3'mptoms alone, since uterine 
hemorrhage can occur in such a variety of less serious conditions 
that one may be led to do much useless surger 3 \ I must own to 
having removed two uteri that were afterward discovered to show 
incomplete abortions. The third case of incomplete abortion 
upon which I operated had interstitial uterine abscesses and the 
operation was performed with knowledge of the condition. I 
was chagrined at removing a uterus for retained secundines, but 
with similiar histories I have no doubt I would do sO again, and 
from the long point of view it is justified, since it is better for a 
patient to lose her uterus unnecessarilj'^ than her life. 

It is sometimes wise to remove the uterus in the course of oper- 
tions for diseases that do not ordinarilj'^ indicate hysterectomjn 
In a case of cornual pregnancj'’ the uterus was so eroded as to 
render repair uncertain and more dangerous than removal. Ordin- 
arilj^ adhesions and pelvic inflammatorj’’ disease give rise to con- 
ditions in the pelvis that can be remedied most expeditiouslj’’ and 
safely bj^ removing the uterus along with the other offending tissues. 
Intraligmentarj’’ cyst not infrequently defies complete removal 
without bringing the uterus along with it. In all such cases I 
prefer to leave the uterus if it can be done, as its preservation is 
less likely to cause wealoiess in the pelvic floor. Still when oper- 
ative reasons indicate its removal we can now have the feeling 
that hj'^sterectomj'^ has reached a high degree of perfection and 
safety. The mortalitj'- in the series here reported was one-tenth 
of 1 per cent. 


DIABETIC STANDARDS. 

By Elliott P. Joslin, M,D., . 

ASSISTANT PROFESSOR OF THE THEORY AND PRACTICE OF PHYSIC IN THE HARVARD MEDICAL 
SCHOOL, BOSTON, MASSACHUSETTS. 

Whenever I see the enthusiastic report of a new drug or remedj’’ 
emplo 3 ’’ed in the treatment of diabetes, certain^ cases of my own 
and other men come to my mind. First of all I critically examine 
the data relating to the new methods, and then compare the 
results vdth the cases which I have had under mj’^ eyes for j’^ears. 
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Gradually these eases have grown to be my diabetic standards. 
I hope to raise these standards as time goes on, and undoubtedly 
there are other physicians who can supply better standards; but 
if mine suiGSce to show what can be accomplished without drugs, 
they will have served some purpose. But each physician should 
have his own standard diabetic cases. This will enable him to 
compare the results of his past and present methods of treatment, 
and show him when to relinquish his own methods in favor of 
those of other men. Such comparisons unconsciously lead to. 
better records of cases, and stimulate to better work.^ 

The reported duration of treatment with new remedies is usually 
only for a period of weeks, seldom months, almost never years; 
for this reason I have selected cases of long duration, extending 
respectively over fifteen, twenty, thirteen, seven, twelve, three 
years and eleven months, nineteen, and six years. The shortest 
period during which one of these patients has been under my own 
observation has been five months, the longest period thirteen 
years. The change in the character of the urine following new 
methods of treatment is too often reported by a change in per 
cent. I have attempted to give the change in the total quantity 
of the sugar during the course of the case. The total quantity 
of carbohydrates in the diet of cases treated by drugs is rarely, if 
ever, accurately given. Unfortunately, I can by no means always 
give an accurate statement of the quantity of carbohydrates in 
the diet of my cases, but in many instances an accurate or nearly 
accurate figure will be found recorded. My standard cases are 
as follows: 

Case I. — ^Mild diabetes (glycosuria) in a man, with onset when 
aged thirty-three years, who became sugar-free, and remains so after 
fifteen years, upon a diet containing 125 grams carbohydrate. 

Case II. — ^Moderately severe diabetes in a man, with onset when 
aged fifty years, who, when aged sixty-six years became sugar-free, 
and succumbed to arteriosclerosis and Bright’s disease at seventy, 
without return of sugar in the urine. 

Case III. — ^Moderate diabetes in a woman with onset when 
she was aged sixty years, who after thirteen years upon a restricted 
diet maintains unusual physical and mental vigor. 

Case IV. — Severe diabetes in a financier with onset when he was 
aged forty years, undiagnosticated for four months, but later 
treated* with extreme care and complete cooperation on the part 
of the patient. Duration eight and one-half years. 

Case V. — In contrast — severe diabetes with diabetic heredity 
in a bank clerk, with onset when aged thirty-seven years. He 
gave up the opium treatment with despair some months after 

> As diabetic records are of necessity voluminous it will be found helpful to file them separately 
apart from one’s general records. 
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onset, and under a closely restricted diet for eighteen mouths, 
and later upon a moderately restricted diet, lived twelve and 
one-half years. 

Case VI. — Severe diabetes in a boy, aged fourteen years, who 
lived three years and eleven months. 

Case VII. — In contrast — severe diabetes with diabetic heredity 
in a girl, aged seventeen years, who withstood the disease twenty- 
one years. 

Case VIII. — Moderate diabetes occurring in a woman when 
aged forty-seven years (perhaps earlier), who successfully with- 
stood the removal of an immense fibroid tumor, and is comfortable 
at fifty-three. 

The treatment of these patients had as its main object the 
removal of sugar from the urine by dietetic measures, provided 
weight and strength could be maintained. The diet usually pre- 
scribed was based upon the following chart, which has been found 
adequate. Usually a diet containing 150 to 100 grams carbohydrate 
Avas gh’^en at the start, and gradually the carbohydrates ivere 
lov’^ered until the sugar disappeared from the urine. Vegetable 
days V’ere freely employed and occasionall}'^ oatmeal days. 


Strict Diet. — Moat, Poultr}’’, Game, Fish, Clear Soups, Gelatin, Eggs, 
Butter, Olive Oil, Coffee, and Tea — and for variety. Tongue, Sweet Breads, 
Tripe, Kidneys, Pigs’ Feet, Brains, Bone-marrow, Anchovies, Caviar, Lobster, 
Crabs, Sardines, Shrimps, Bologna Sausage, Smoked or Pickled Meal, or Fish. 

Percentace of CAnnouvonATES in 


5 per cent. 

or less. 

10 per cent. ± . 

15 per cent. ±. 

20 per cent. db. 

Lettuce 

Cauliflower 

Onions 

Green peas 

Potatoes 

Spinach 

Tomatoes 

Squash 

Artichokes 

Shell beans 

Sauerkraut 

Rhubarb 

Turnip 

Parsnips 

Baked beans 

String beans 

Egg plant 

Carrots 

Canned limn 

Green corn 




beans 


Celery 

Leeks 

Okra 

Apples 

Boiled rice 

Asparagus 

Beet greens 

Beets 

Pears 

Boiled macaroni 

Cucumbers 

AVatercress 

M ushrooms 

Apricots 


Brussels sprouts 



Cherries 

Plums 

Sorrel 

Butternuts 

Lemons 

Currants 

Bananas 

Endive 


Oranges 

Raspberries 


Unsweetened and un- 

Cranberries 

Huckleberries 

-Almonds 

spiced pickle 




• 

Ripe olives 

Clams 

Strawberries 



Grape fruit 

Scallops 

Blackberries 

Pecans 



Fish roe 

Gooseberries 

Filberts 




Peaches 

Walnuts 


6 per cent or less. 

Pineapple 

Pistachios 


Cabbage 

Oysters 

Watermelon 

Beechnuts 


Radishes 

Liver 

Musk melon 



Pumpkin 





Kohl-rabi 


Brazil nuts 
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Food. 

Protein. 

Gm. 

Fat. 

Gm. 

Carbo- 

hydrates. 

Gm. 

Calories. 

100 grams. 

Beef, mutton, fowl, fish (uncooked) 

20 

5-10 


Approximate. 

125-170 

Ham 

20 

25 


300 

Bacon 

12 

50 


500 

One egg — about 50 grams, without shell . 

6.5 

5 


75 

Milk 

3 


5 

70 

Cream, good 

3 

20 

3 

200 

Cream, very thick 

3 

40 

3 

400 

Butter 

1 

85 


800 

Cheese 

25 

33 

2 

400 

Bread 

9 

1 

00 

275 

Wheat flour 

12 


75 

350 

Rice 

8 

. . 

80 

350 

Oatmeal 

16 

7 

60 

375 

Potato 

2 


20 

90 


Vegetables lose carbohydrates in the cooking, especially if the water is changed twice. It 
is approximately correct to consider a mixture of those in the 5 per cent, and 6 per cent, groups 
as containing 3 per cent, carbohydrates or 1 gram to the ounce. Meat loses 25 per cent, water 
in the cooking. 

Starch is better assimilated than sugar in glycosuric patients. 

Potatoes and eggs of similar size weigh about the same. 

One egg and 25 grams cooked (1 ounce uncooked) meat contain equal amounts of albumin, or 
approximately 1 gram nitrogen; 6.25 grams albumin contain 1 gram nitrogen. 

One gill (3 tablespoonfuls) oatmeal weighs 36 grams (containing 1 gram nitrogen and 24 grams 
carbohydrate) and this if cooked amouhts to (4 tablespoonfuls) 250 grams. 

Approximately 80 grams glucose may be formed from 100 grams albumin. 

One gram albumin contains 4 calories. 

One gram carbohydrate contains 4 calories. 

One gram fat contains 9 calories. 

One gram alcohol contains 7 calories. 

One kilogram = 2.2 pounds; 30 grams (gram) or cubic centimeters (c.c.) = 1 ounce. 

A patient “at rest” requires 30 calories per kilogram body weight. 

Consult the Chemical Composition of American Food Materials, Bulletin No. 28, United 
States Department of Agriculture, Office of Experiment Stations, Washington, D. C. 


The preliminary diet often was as follows: 



Nitrogen, 

grams. 

Total 

carbohy- 

drates. 

Grains. 

Strict diet, meat limited to 300 grams, 3 eggs 

Vegetables in the 5, 0, 10 per cent, groups 

13.0 

10 

Cream, 250 c.c. 04 pint) 

1.5 

5 

Three small oranges or grape fruit 



30 

Oatmeal, 3G grams (1 gill — drj’) 

1.0 

25 

Bread m.ide with water and without sugar, 100 grams .... 

1.5 

55 

Milk, 500 c.c 

3.0 

25 


20.0 

1.50 


Changes in the diet were made by the omission of milk, bread, 
and finally by the simultaneous reduction of oatmeal and fruit. 
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Even before cream was thus reached, however, the quantity of 
meat would be reduced to about 200 grams and fat increased. 

When acidosis was present alkali was administered in the form 
of sodium bicarbonate or sodium citrate. Twelve to twenty-four 
grams daily represented the usual dose. 

Case I. — ^hlild Diabetes. Case No. 30. Male, born in 1864. 
Sugar was found in the urine upon a single occasion in 1897. 
There was no family history of diabetes. Measles, whooping 
cough, diphtheria, and typhoid fever were the only illnesses except 
attacks of acute duodenal indigestion at several different times 
and even in childhood. Indigestion persisted until 1902, when 
sugar was found again in the urine in one of five jDortions, to the 
amount of 0.3 per cent. Following the restriction of carbohydrates 
to 110 grams, sugar disapjieared, save in the specimen voided 
after lunch, in which 0.2 per cent, was present. During 1903, 
1904, and 1905, despite an increase of carbohydrates in the diet 
up to 125 grams, or slightly more, sugar remained absent. Upon 
April 14, 1906, the examination of the urine voided after lunch 
showed 0.5 per cent, of sugar, and that after dinner 1.1 per cent, 
of sugar. During the following month all specimens examined con- 
tained sugar at one or more times of the day. Beginning with 1907, 
sugar has remained absent from the urine in all specimens examined 
except in a single specimen after lunch in 1908, and again under 
similar conditions in 1909. The diet has increased to approximately 
140 grams carbohydrates. There has been no reappearance of 
indigestion. Bodily weight and mental vigor have been maintained. 

Case II. — ^hloderate Diabetes. Case No. 354. Was at the 
head of a large insurance office. He was born in 1841, and gave 
no history of diabetes in the family. At the age of thirty-nine 
years disease of the heart was discovered. Except for alcohol in 
considerable quantities, and tobacco in excessive quantity, the 
previous history was unimportant. In 1891^ at the age of fifty 
years, sugar was discovered in the urine. The patient claimed to 
have followed no treatment for the diabetes, but as a matter of 
fact, he was a most intelligent man, and inquiry has shown his 
diet to have been most carefully selected, conforming in general 
to that prescribed today for diabetic patients. From the very 
start he omitted sugar, and markedly increased the quantity of 
fat. The diet, however, was at no time rigid, being chiefly char- 
acterized by the preponderance of fatty foods and the avoidance 
of actually sweet articles. In 1907, at the age of sixty-six years, he 
was able to give up dieting altogether, for even when he took sugar 
it failed to appear in the urine, though incidentally albumin began 
to occur, and in 1910 was present in large quantities. A year later, 
at the age of seventy years, he died of arteriosclerosis, with accom- 
panying nephritis, but without sugar having appeared in the urine 
in the interval. The last examination of the urine was as follows: 
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August 22, 1911. Specific gravity, 1015; reaction acid; albumin, 
0.15 per cent, by Esbacli; sugar none. Hyaline and granular 
casts and a moderate amount of pus. 

Case III. — Moderate Diabetes. Case No. 8. Showed the first 
symptom of diabetes in the spring of 1899 at the age of sixty 
years, and 5 per cent, of sugar was found in June. She had gradu- 
ally lost during the preceding fifteen years 13.5 per cent, of her 
weight (185 to 165 pounds). Under rigid diet the urine promptly 
became sugar-free, and save for very transitory intervals remained 
so for nine years, until 1908. During 1908 and until the autumn 
of 1909 it returned, but except at one analysis was less than 1 
per cent. In October, 1909, the sugar amounted to 4.6 per cent., 
and a carbuncle appeared. With prompt surgical care, vaccines, 
and restriction of carbohydrates, and the utilization of the oatmeal 
diet the sugar disappeared and the carbuncle healed promptly. 
But the urine did not remain permanently sugar-free, although 
only about 30 grams of sugar were excreted daily. In the spring 
of 1911 the sugar again rose at the time of an attack of lobar 
pneumonia, but as recovery took place and with restricted diet, 
the sugar disappeared. Evidently the patient could be freed from 
sugar, but upon a diet containing only about 30 grams of carbo- 
hydrate. This was too narrow for the patient after thirteen years 
of dieting, so that it was practically impossible to keep the urine 
free from sugar continually. Residence in a hospital for a few 
days in September, 1912, in order to have several teeth removed, 
lowered the sugar to 0.8 per cent. 

Except for the brief periods of illness due to the carbuncle and 
pneumonia the patient remained well during all these years, and 
was unusually strong and vigorous for a woman of seventy-three 
years. I have had no patient follow directions more conscien- 
tiously. It is my present plan to prescribe a restricted diet one 
day in the week and to gradually increase the carbohydrate on 
the others up to 70 grams daily, repeating the cycle weekly. 


Add to articles included in strict 

Mondays. 

Tuesdays. 

Wednesdays. 

Thursdays, 

Fridays, 

Saturdays, 

diet. 

Carboby d rates Carbohydrates 

and Sundays. 
Carbohydrates Carbohydrates 


Gm. 

Gm. 

Gm. 

Gm. 

Vegetables, 5, G, 10 per cent, 
groups 

10 

10 

10 

10 

Cream (250 c.e.) 

5 

5 

5 

5 

Grape fruit (one-half) . 

5 

5 

5 

5 

Orange 


II 

1=10 

10 

Oatmeal, 2 tablcspoonfuls 


12 

12 

12 

Potato, 60 grams .... 



12 

12 

Bread, 30 grams 


. . 

. 

IS 

Total . 

20 

37 

54 

72 
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Sugar-free milk,- Akoll Biscuits, Alpha Biscuits, and gems made 
from Barker’s Gluten Flour^ are allowed on all days, and an ounce 
of whisky, more or less, is taken. 


Cjiaut to Illustuatk Cask III. 


Moderate Diabetes. Onset, 1891), Alive, 1912. 






Sugar. 

' Carljo- 



■ 

Volume, 

Diacelic 



hydratc 

Weiglit 


Dale. 

c.c. 

acid. 


j J'otal 

intake, 

in 





Per cent. 



; pound.s. 






grains. 

grams. 


.June 

28, 1899 

1220 

0 

5.0 

01 

1 

t 

1 IGl 

.June 

30, 1899 

1720 

0 

3.8 

05 

0 


.July 

1, 1899 

1250 

0 

1.0 

13 

10 


July 

2, 1899 


0 

0 

0 

10 


Jan. 

1. 1900 . 

1200 


0.3 

4 

I 45 

174 

.Sept. 

21, 1900 

1500 


0 

0 

' 


March 12. 1901 

1415 

0 

1.2 

17 

3.5 

170 

June 

1, 1901 

1420 

0 

1 .0 

14 


' 

June 

.5, 1903 

750 


0 

0 

70 

150 < 

May 

5, 1904 

1000 


0 

0 

100 


May 

29, 190.5 

1000 


0 

0 

130 

, 

Aug. 

14, 1900 . 

1200 

0 

0 

0 


152 

^Iny 

24, 1907 

700 

+ 

0 

0 


1 

^lay 

23, 1908 . 

740 

0 

0.4 

3 


j 

1 

Nov. 

lO; 1908 

900 

0 

0.8 

8 



.Ian. 

9, 1909 

1150 

0 

0.8 

9 


{ 

Oct. 

11, 1909 . 

1290 

0 

3.2 

41 


Carbuncle 

Oct. 

12. 1909 . 

800 

+ + 

2.0 

19 

54 


Oct. 

13, 1909 

700 

+ + + 

0.7 

3 

00 

‘ 

Oct. 

14. 1909 

700 

+++ 

0.2 

1 



Oct. 

15, 1909 

700 

+ + 

0.4 

3 

87 


Oct. 

16, 1909 

910 

+ 

0.2 

4 

89 


Oct. 

17, 1909 

800 

+ 

0 

0 

70 


Oct. 

18, 1909 

780 

0 

0.2 

2 

78 


Oct. 

21, 1909 

1000 

0 

0 

0 

70 

lit) 

May 

14, 1910 

1400 

0 

1.2 

17 

70 

155 

March 13, 1911 

1640 

' 0 

1.8 

30 



May 

14-15, 1911 

925 

0 

3.4 

31 


'Pneumonia 

May 

10-17, 1911 

1250 

0 

4.0 

50 

05 


May 

17-18, 1911 

1240 

0 

3.4 

42 

05 


May 

18-19, 1911 

1075 

0 

3.0 

32 

00 


May 

19-20, 1911 

1550 

0 

3.8 

59 

00 


May 

21-22, 1911 

900 

0 

2.8 

25 

85 


May 

22-23, 1911 

600 

0 

2,8 

17 

70 


hlay 

24-25, 1911 

870 

+ 

1.2 

10 

30 


May 

26-27, 1911 

1150 

0 

O.S 

9 



May 

28-29, 1911 

890 

0 

0 

0 



Nov. 

17, 1911 

1720 

0 

2.2 

38 


' 

Jan. 

20, 1912 

1520 

0 

2.0 

40 

70 


April 

29, 1912 

1540 

0 

0.0 

9 



.Sept. 

9, 1912 

2000 

0 

2.8 

50 

70 

; 

.Sept. 

11, 1912 . 

900 

0 

1.0 

10 

30 

143 

— _ 







‘ 


” Prepared by D. Whitine & Sons, Boston, Mass. 
3 Obtainable at 433 Broadway, Somcivillc, Mass. 
* Weight, September 8. 


Chart to Illustrate Case IV. 
Severe Diabetes Onset, 1903. Died, 1912. 
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Case IV. — Severe Diabetes. A gentleman (Case No. 344) born 
March, 1863, married, financier, developed symptoms of diabetes 
in November, 1903, but the diagnosis was not made until h'larch 21, 
1904. He came under my observation June 27, 1910, and died of 
pulmonary tuberculosis in March, 1912. 

There was no history of diabetes in the family. Seven uncles 
died of pulmonary tuberculosis. 

He had suffered from measles, mumps, whooping cough, tyjihoid 
fever, scarlet fever, jaundice at approximately fifteen years of age, 
and malaria upon two occasions. 

The record of the case is given in full because no patient has 
come under my observation who more carefullj- carried out modern 
dietetic treatment and also because of the extreme acidosis which 
disappeared with the onset of tuberculosis. In November, 1903, 
the patient was “run down,” and in January, 1904, polydipsia 
appeared and he was a trifle irritable. The urine of March 21, 
1904, had a specific gravity 1041, with a sugar content of 7.8 per 
cent. Under dietetic treatment sugar disappeared from the urine 
bj'’ April 15, 1904, and did not return until March 13, 1905, when 
the diet was somewhat relaxed. Later it again disappeared, not 
recurring until October 24, 1905. It was absent throughout 1906, 
and present at only two of fifteen analyses during 1 907. On January 
24, 1908, 0.3 per cent, of sugar was present; in April of the same 
year Professor von Noorden found difficulty in making the urine 
sugar-free, despite vegetable days and oatmeal days, and from 
this time on the sugar was invariably present. Along with the 
gradual increase in acidosis, which was first noted in 1908, the diet 
was gradually relaxed, and apparently each time with benefit. 
During the latter part of December, 1911, tuberculosis appeared 
and the weight fell rapidly. With the appearance of the tuber- 
culosis there was a gradual increase in the tolerance for carbo- 
hj^di’ates and a decrease in the acidosis. Similar occurrences have 
been recorded by various writers. 

Physical Examination: Greatest weight, 147 pounds, without 
clothing; June 27, 1910, 133 pounds, without clothing. Height, 
6 feet. Pupils, equal and reacted to light. Teeth in excellent 
condition, undoubtedly due in part to cleansing by dentist everj^ 
six weeks. Lungs normal. Heart, apex in mammillary line, systolic 
murmur at base and apex. Blood pressure, 126. Pulse rate, 96. 
Right Iddney large and palpable throughout. Liver, spleen, and 
left Iddney not palpable. 

The reaction of the urine was acid throughout the period of our 
observation, and the acidosis was extreme from June, 1910, until 
the last few months of life. In no other case coming under my 
observation has the quantity of /3-oxybutyric acid been greater 
than with this patient. It increased to over 50 grams in March, 
April, August, September, November, and December, 1911, and 
on Christmas Day was 54.8 grams. Although the amount of 
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nitrogen in the diet was kept at a moderate level, the ammonia 
was high from the first, reaching 8 grams in February, 1911, not- 
withstanding 20 grams of sodium bicarbonate were being taken 
daily. The quantity of sugar steadily rose from approximately 
50 grams in June, 1910, up to 200 grams in March, 1911, but 
subsequently somewhat decreased, falling far below this in the 
spring of 1912, coincident with the presence of tuberculosis. A 
minus carbohydrate balance was present from June, 1910, until 
the last two months of life. The body weight slowly fell from 133 
pounds on June 29, 1910, to 76 pounds on March 23, 1912. 

Case V. — Severe diabetes but with hereditary taint. This 
patient (Case No. 10), like the preceding and indeed like most 
cases of diabetes was of moderate severity at the onset. He was 
a bank clerk who suddenly developed diabetes at the age of thirty- 
seven years, March, 1898, following unusual responsibility. A 
brother had already died of diabetes after a few months illness at 
the age of fifteen years. A sister died of pulmonary tuberculosis. 
In October, 1899, he came under my observation discouraged and 
exhausted with the opium treatment which had been prescribed, 
having lost 45 pounds, 200 pounds to 155 pounds, which was 22.5 
per cent, of his greatest weight, and with the symptoms which 
accompany the excretion of 233 grams of sugar (8.1 per cent.), 
in twenty-four hours. Under rigid dietetic treatment he became 
sugar-free for a few days at a time during the ensuing year, and 
gained 16 pounds. In November, 1901, acidosis appeared and 
persisted at least up to within a few months of his death, twelve 
and one-half years after the onset, in October, 1910. During 
nearly all this period he filled his position. He suffered from suppu- 
ration about the teeth, and at one time had an ulcer on the foot, 
but at length succumbed to pulmonary tuberculosis. 


Chart to Illustrate Case V. 

Severe Hereditary Diabetes. Onset, 189S. Died, 1910. 
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1 Volume. 

Diacetic 

Ammonia 

Sugar. 

Carbo- 

hydrate 

Weight. 


Date. 

Total. 





c.c. 

acid. 

Grams. 

Per cent. 

Grams. 

intake. 

Grams. 

Pound.s. 

March 

7, 1S99 

1900 



0.9 

17 



Oct. 

10, 1899 

2880 

0 


8.1 

233 

185 


Oct. 

14, 1899 

1455 

+ 


3.4 

49 

40 

157 

Oct. 

24, 1899 

2000 

0 


0 

0 

. . 

101 

Nov. 

10, 1899 

2000 

0 

;; 

3.7 

74 

.. 

103 

Nov. 

14, 1899 

1870 

0 


0 

0 


103 

Jan. 

2, 1900 

1500 

0 


4.0 

09 


100 

Jan. 

IS, 1900 

1500 

0 

* 

0 

0 


May 

21, 1900 

1500 

0 


0 

0 

0 


Nov. 

11, 1901 

2750 

+ 


4.0 

no 

101 

March 

9, 190S 

5000 

+ + 

4.0 

5.0 

280 


1495 




‘ Weight, February 2S. 
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Case VI. — Severe Diabetes in Cliildliood. Case No. 74. A 
boy, aged fourteen years, developed the symptoms of diabetes in 
January, 1904, and a month later sugar was found in the urine. 
There was no diabetic heredity. In April, 1904, he came under 
my observation, and I saw him off and on with Dr. F. H. Thompson, 
of Fitchburg, who watched over the case with unusual care until 
the death of the patient in coma in December, 1907. The disease 
ran a course free from complications. The patient was sugar-free 
from May to December, 1904. Acidosis was present throughout. 
No case has come under my personal observation who developed 
diabetes so young and yet lived so long. 

Chart to Illustrate Case VI. 




tSovero Diabetes. Onset, January, 1901. 

Died, December, 1907. 
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+ 
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• 
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27 


92 
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+ 
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Dec. 21, 
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0 
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1.1 

10 
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ISOO 
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54 


105« 

July 15, 
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+ 

+ + 


1.9 




Nov. 27, 1900 


-1- + + 

+ + + 


4.1 



lOi 

Jan. 10, 

1907 

1920 


+ + -f-4- 

2.9 

3.4 

05 


100 

April 30, 1907 

2040 


+ + + -f 

4.S 

3.2 

03 


104 

Nov 13, 

1007 

2520 


+ + + -f 

3 3 

3.9 

98 

00 



Case VII. — Severe diabetes in youth with diabetic heredity. 
In contrast to the severe diabetes in the boy just cited, diabetic 
heredity was marked in Case 310, Avho developed diabetes in 1SS9 
when aged seventeen years. She did not come under mj'' observa- 
tion until twenty-one years later. Her father died of kidney 
trouble at seventy-seven years, mother of diabetes at forty-seven 
years, one brother of diabetes at twenty-one years, one sister when 
aged about seventeen years had sugar in the urine for a period of 
eight months. Five brothers and sisters died in infancy, of whom 
one had diphtheria, and one Avas said to have been a blue baby. 
A brother and sister are Avell. 

The first symptom of diabetes Avas fearful thirst AAFile the' patient 
Avas at school. The urine was Avoided in great quantities. Three 
years later sugar was demonstrated in the urine, but despite its 
presence the patient continued to traAml and work enthusiastically. 
IlaAung gone through a nurses’ training school, she became a nurse, 
and did much hard Avork. The greatest volume of urine recorded 


' October C. 
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was 5400 C.C., and the specific gravity is said to have reached 1060. 
On March 5, 1904, the specific gravity was 1046. When examined 
in 1910 the patient exhibited very little thirst, no abnormal appetite. 
Exhaustion, insomnia, headache, poor ej'^esight, and pains through- 
out the body were the chief complaints. The hands were cracked 
and felt like sandpaper. There were callous spots on the feet, 
yet the patient said she felt “ just as well as I can be.” Her greatest 
weight was 134 pounds, and this was in 1909, but in 1910 the weight 
had fallen to 116 pounds. Despite the patient’s contention that 
she was in good condition, it was obvious that she was really quite 
ill. The following chart shows the condition of the urine: 


Chart to Illustrate Case VII. 



Severe Hereditary Diabetes. Onset, 1889. 

,Died, 1910. 




voi- 

eine 

lime, 

grav- 
c c 

ity. 

Dia- 

cetic 
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•2 

5” . 1 Nitro- 
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A ■ 

Ammonia, j 
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Carbohydrate 
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o 
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Jan. 20-21, 1910 

3G20 , 1030 

0 

... .1 — 


... i 200 . 



Jan. 24-25, 1910 

2880 1032 

0 

... 1 15.0 

2.0 

... ' 101 ; 185 

+25 

109 

Feb. 1- 2, 1910 

2730 1025 

0 

... i 11.0 


90 87 130 

■+i5 

114 

Feb. 7- 8, 1910 

2000 1020 

0 

... ' 11.4 

.1 . 

113 1 90 1 105 

+70 

115 

Feb. 9-10, 1910 

2185 ! 1023 

0 

... 1 10.0 

2.9 

GO 1 57 : 95 

+40 

110 

Feb. 12-13, 1910 

1725 1022 

Slight + 

8 3 1 9.1 


45 ' 38 ' 45 

+5 

117 


From the urinary chart it will be seen that the patient upon 
taking a large quantity of carbohydrate apparently assimilated a 
portion, but when carbohydrates were restricted acidosis appeared. 
The acidosis became manifest as soon as the carbohydrates in the 
diet were lowered. It was for this reason unquestionably that the 
patient succumbed to diabetic coma soon after starting on a sea 
voyage. Soon after sailing she became sea-sick, and within three 
days diabetic coma developed, and death ensued. The explanation 
would appear to be that while sea-sick she was unable to take any 
food. As a result of no new carbohydrates being furnished to the 
body, the small store of carbohydrates existing, which of course 
was extremely small on account of the diabetes, was soon exhausted, 
and in the absence of the oxidation of carbohydrates acidosis 
became more severe, and death resulted. 

Case 'STII. — Surgery in a case of moderate diabetes. Case 
No. 120, a married woman without diabetic heredity, was proved 
to have diabetes at the age of forty-seven years, in April, 1906. 
The urine then contained 7.2 per cent, of sugar. The date of onset 
of the diabetes was not accurately known, though the pruritus 
which had led her to a physician was first observed two months 
liefore. The patient said she had always been thirsty, for at least 
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ten years had passed urine frequently, and for five years had taken 
a pitcher of water to her bedside each night. However, seven years 
before an examination of the urine by a reliable physician dis- 
closed nothing wrong. In 1904, she became aware of a fibroid. 
In 1906, she had lost 16.5 per cent, of her weight (230 pounds to 
192 pounds). Under moderate dietetic restrictions the urine 
became sugar-free, but never more than for a few days, presumably 
because the diet was only followed with laxity. Early in January, 
1908, the fibroid became so troublesome that an operation was 
urgent. The patient graduallj’^ was made sugar-free, and a fibroid 
tumor which then reached above the navel was removed by 
Dr. F. B. Lund. Convalescence was uneventful, and the patient 
remains in excellent condition. Sugar has returned, however, unlike 
the fortunate case of Dr. Joseph L. Miller," in which it permanently 
disappeared following the operation. 


Chart to Illu.stratk Cash VIII. 
.Surgery in Moderate Diabetes. Onset, lOOG. Alive, 1912. 
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tJonr. Amer. Med. .A.s.=oc., 1912, 933 (discussion). 
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HIGH ARTERIAL PRESSURE: HIGH PRESSURE HYPERTROPHY 

OF THE HEART.! 

By David Riesman, M.D., 

PROFESSOR OP CLINICAL MEDICINE, UNIVERSITY OP PENNSYLVANIA. 

For a long time clinicians and pathologists in studying diseases 
of the circulation centred their attention almost exclusively on the 
heart. And even today we speak of heart failure, although we know 
that taken by itself such a thing is of extreme rarity. In the main- 
tenance and control of the circulation the heart does not stand 
alone; it shares the responsibility with the bloodvessels, which 
participate actively in propelling the blood and in maintaining 
the blood pressure. The specific subject I wish to take out of this 
extensive and important field and discuss is high arterial pressure. 
I use this term instead of arteriosclerosis partly because the two are 
not synonymous, though often so used, and partly because the latter, 
arteriosclerosis, conveys the idea of an anatomic lesion, a terminal 
event best studied after death; while the former indicates at once 
a vital functional alteration with a direct bearing upon symptoms. 

What do we mean by high arterial pressure? High arterial 
pressure is a relative term. Sex, age, and other factors must be 
taken into consideration. Up to a few years ago clinicians trusted 
to their fingers and eyes, but now we have fairly accurate and 
convenient devices by which we can determine quantitatively the 
amount of arterial pressure. The signal advantages of instrumental 
determination must be at once apparent. They are greater 
accuracy, standards of comparison, and ability to control treatment 
by recorded observations. The sphygmomanometer is to blood 
pressure what the hemocytometer and hemoglobinometer are to 
blood. Before we had them we knew of anemia, but had no definite 
standards and no basis for records. It is beyond the province 
of this paper to discuss the various instruments on the market. 
None is perfect; all are subject to the inevitable influence of the 
personal equation; but variations due to error are slight. 

To know whether the blood pressure is high or not it is necessary 
to know the normal standards. These vary somewhat with differ- 
ent observers. The best records are probably those that have been 
obtained by careful insurance examiners, as such examiners deal 
more frequently than we do with healthy persons. Dr. Woley, of 
Chicago, in a study of 1000 healthy individuals, found the average 
to be as follows: 


15 to 30 years Blood pressure, 115 mm. 

30 to 40 years Blood pressure, 127 mm. 

40 to 50 years Blood pressure, 130 mm. 


■ An address delivered by invitation before the Wayne County Medical Society, Detroit, 
Michigan, May 20, 1912. 
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For women of the same' ages the blood pressure is from 8 to 10 
mm. lower. Not only age and sex, but also mental state, posture, 
and many other factors have an influence. Under excitement the 
blood pressure may rise 20 to 30 or even more millimeters. Due 
allowance must always be made for these variable factors. 

Clinicians differ as to the exact dividing line between normal 
and abnormal pressure. My own feeling is that, other things 
being equal, a pressure over 145 is abnormal. At the age of fifty 
a pressure of over 150 is pathologic. This does not mean that the 
patient is gravel}' ill, but it does mean that such a patient should 
be kept under observation and that the cause of the rise in blood 
pressure should be ascertained, for when it comes to arterial dis- 
ease — particularly hypertension — prevention is better and easier 
than cure. 

As guardians of the health of our patients we are not doing our 
full duty. We are still too much concerned in treating the sick; a 
laudable purpose in itself, but one'not exhausting our possibilities 
for good. I need not discuss the utility of preventive medicine in 
general. We are all agreed on that. What I have particularly in 
mind is personal preventive medicine. By that I mean that we 
should make it our duty toward our individual patients and 
families to guard them against such ill health as timely examina- 
tions can anticipate. To this end we should urge the men and 
women of over forty years of age to send urine for examination two 
or three times a year and to have their blood pressure taken twice 
a year. If we can once induce those whom we should be called 
upon to treat if they were ill to see the value of suc’h examinations 
to themselves, our usefulness to the* community and our prestige, 
which man}' new creeds and fancies have somewhat impaired, would 
be greatly enhanced. I see no reason why medical officers of health 
should not add to their preachments about communal prophylaxis, 
appeals for personal prophylaxis against insidious diseases of non- 
infectious nature which when once detected are often beyond cure. 

To return to our subject: When I stated above what I considered 
the limits between normal and abnormal blood pressure I was 
giving the results of personal experience and belief. I am in the 
habit of looking on a pressure of from 140 to 150 in a man aged 
between thirty and forty years as not altogether normal if it is 
found on several examinations, especially if the diastolic pressure 
is raised 20 or 30 mm. Here I must emphasize one point to which 
I have already alluded: under excitement or fear, or after a heavy 
meal, or after exercise, the pressure rises temporarily, at times as 
much as 50 mm. Due allowance must be made for such transitory 
variations. Only when the pressure is sustained at the same level 
under proper conditions of testing, is it significant. > 

When we consider the causes of high arterial pressure we enter 
a field with few well-defined paths. Bright’s disease, particular!}' 
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the chronic interstitial variety, bears an unquestionable relationship 
to hjqiertension. But in what way the lesion of the kidney acts to 
bring this about is far from settled. Permanently^ high blood pres- 
sure is produced not only by the chronic interstitial form, the paren- 
chymatous type also raises the blood pressure. I believe in such 
cases that estimation of the the blood pressure is often of great 
diagnostic and prognostic import. If we could explain the hyper- 
tension in nephritis we should also know the causes of the hyper- 
trophy of the heart that is an almost constant feature of this 
affection. It may be remembered that the early^ view was that 
the restriction of the vascular area in the diseased and contracted 
kidney was responsible for the rise in blood pressure. This can 
scarcely be the case in view of the great adaptability of the 
circulation to slowly developing conditions; moreover the kidney 
circulation bears but a small ratio to the general vascular territory, 
and the local pressure restriction seems hardly capable of influencing 
general pressure to any marked degree. 

Another view is that the disease of the kidney increases the 
viscosity of the blood, and hence the internal friction, and as a 
corollary the pressure against the vessel walls. It is quite possible 
that such heightened viscosity may be a factor, but the pressure 
is also raised under conditions in Avhich the viscosity is presumably 
lessened: in chronic parenchymatous nephritis with dropsy and 
hydremia. 

The theory that hypertension in nephritis is due to a contracted 
state of the vessels, the result of a generalized exaggeration of the 
vasomotor tonus, has had strong attractions for recent writers. 
It may be expressed by saying that in chronic nephritis some 
pressor substance circulates in the blood; either a new one or 
a previously existing one in increased quantity, which causes a 
spasm of the vessels. I see no flaw in this hj^pothesis except that 
the pressor substance is not unequivocally demonstrated. Many 
believe that it is adrenalin or epinephrin. While a number of inves- 
tigators have found the adrenalin increased in nephritis, others have 
not. If there is an excessive amount in the blood, a h^'peradren- 
alinemia, it remains yet to be explained why the adrenalin content 
is increased. Inasmuch as some recent investigators have found 
a pressor substance in the kidney itself, it is possible that through 
the melting down of renal tissue in Bright’s disease such a sub- 
stance may be liberated and taken up by the blood. Quite recently 
attention has been turned upon the liver in Bright’s disease, as 
the belief is growing that the relation between that organ and the 
kidney is far closer than physiologists have held. It is to me not 
inconceivable that some of the symptoms of nephritis are connected 
with disturbed hepatic function. An attractive hypothesis could 
be erected on the theory that the kidney is an organ of internal 
secretion, but the paucity of facts does not warrant it. It can be 
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seen then how far we are from a real knowledge of the cause of 
hypertension in Bright’s disease. 

Another cause of persistent hypertension is arteriosclerosis. So 
much has been said and written on this subject that I shall not 
discuss the clinical causes or the pathology. Let me state only 
that arteriosclerosis is both a general and a local process. Local 
arteriosclerosis, which may often be intense, is not necessarily 
accompanied by a rise in blood pressure. Thus we may have 
marked calcification and beading of the accessible arteries without 
hypertension, and, on the other hand, I have seen a considerable 
number of patients with impalpable arteries whose pressure was 
200 mm. or more. These are the cases that are difficult to inter- 
pret. Sometimes careful and repeated examination of the urine 
will show evidence of chronic interstitial nephritis; abundant 
urine of subnormal specific gravity with a trace of albumin and 
a few hyaline casts. In others the urine is entirely normal. At 
times the quantity is slightly increased and a few hyaline casts 
are found in the centrifuged specimen. I lay no stress on a sparse 
number of casts, especially if the urine contains cr^’stals of uric 
acid and oxalate of lime. 

Now it is this particular group of h.ypertension cases to which I 
have just referred that is of interest and importance; the group 
without notable thickening of the superficial arteries and no 
renal changes of importance. It is common in men and com- 
prises, in my own experience at least, a rather large proportion 
of women of middle age. Not until I began to look for it did 
I realize how common this non-sclerotic type of hypertension 
is in the female sex. Both the men and Avdmen with this affec- 
tion are usually robust, stout to obese, and past fifty years of 
age. In none of my cases in women was syphilis or alcohol a 
factor. In men syphilis at times plays a part, but I do not think 
that alcohol is to be blamed. I do not mean to say that these 
patients do not drink, but I wish to convey the idea that I do 
not consider alcohol itself an important feature in the production 
of liigh arterial tension. In the majority of cases there had been 
mental strain and heavy responsibility. Some of the women had 
reared large families under difficulties. One curious circumstance 
maj'- not be without significance. Nearly all the women had come, 
after years of privation, to live in comparative comfort because 
their sons, several of them physicians and lawyers, had been 
successful, and had dutifully made life easy for their mothers. 

The symptoms complained of Avere usually respiratory or gastric 
in nature; rarelj^ such as to direct attention to the heart and 
vessels. I have no statistical tables, but I have gained the impres- 
sion that one-half to tAvo-thirds came complaining of indigestion 
and bloating after meals. A majority of the remainder noticed 
shortness of breath on exertion, AAdiich they Avere inclined to ascribe 
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to distention with gas. A few were first troubled with vertigo, 
with numbness and tingling of the extremities, or with ringing 
in the ears. The women in this group have interested me par- 
ticularly because in few of them had the real nature of the affection 
been suspected. They had usually been treated for stomach 
trouble — ^flatulent dyspepsia or nervous indigestion. 

Now what do we find on examination? The men are usually 
overweight, with large and solid-looking chests'. They have an 
air of youthfulness and often much vitality. The women are 
large and have heavy, pendulous breasts. The heart is found 
enlarged, often far beyond what one would expect from either 
the symptoms or the physical appearance and capacity of the 
patient. The radials are either soft as in youth or a trifle thickened, 
like a thin-walled rubber tube. The temporals, which are rarely 
conspicuous in women, may not be abnormal. An arcus senilis 
is often present. The urine may not show anything of importance 
except a slight increase in quantity. The specific gravity will 
not vary much from the normal, but there is one factor of impor- 
tance that I have noticed quite recently since my attention was 
called to it by Dr. Pratt, of Boston — namely, that these patients 
pass much larger amounts of urine during the night than in 
the daytime. I have a patient under observation at present 
who voids sometimes twice as much at night as in the daytime, 
the urine being measured separately from 8 a.m. to 8 P.M., and 
from 8 P.M. to 8 a.m. The blood pressure will be found high — 
from 190 to 260 or even more — far beyond what would be expected 
from an examination of the arteries. . 

The hypertrophy of the heart, which is always present, is not 
due to valvular disease. There are no endocardial murmurs except 
perhaps late in the course, when through loss of ' compensation 
the heart dilates and a mitral systolic murmur appears. Usually, 
indeed, almost without exception, the second aortic sound is much 
accentuated, and the first sound at the apex dull and heavy. The 
heart is generally regular. This type of hypertrophy is frequently 
overlooked, as I have had occasion to notice both in undergraduate 
and in postgraduate teaching. It is overlooked because many of 
us fail to palpate and to percuss the heart. I am inclined to believe 
that percussion and palpation of the heart are more important 
than auscultation. 

Not rarely there is a systolic murmur at the aortic area without 
concomitant signs of aortic stenosis. The murmur indicates, I 
take it, sclerosis in the arch of the aorta. It is customary to make 
light of this murmur; justly so in the case of arteriosclerosis; but 
in the group with which I am dealing, in which there is no sclerosis 
in the peripheral vessels, the murmur, to my mind, has an impor- 
tant meaning. I believe the patients that have it are more liable 
to angina pectoris. This brings me to another important point 
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of interest: these higli-pressurc cases that do not liave visible 
or palpable arteriosclerosis during life are particularly prone to 
anginal attacks, to coronary sclerosis and thrombosis. A systolic 
murmur at the aortic area in such a patient is ominous of an early 
extension of the sclerotic process from the arch into the coronary 
artery; its presence therefore influences the prognosis. 

The blood pressure, as I have said, is high, often startlingly so, 
in patients whose, complaints arc seemingly trivial. Thus I have 
under my care at present a widow, aged forty-seven years, with a 
systolic pressure of 265, soft arteries, a perfectly regular but enlarged 
heart, whose chief complaint is ringing in one ear. Not a few cases 
have been referred to me by ophthalmologic friends who detected 
retinal hemorrhages. Such hemorrhages, or rather the visual 
disturbances dependent upon them, are often the earliest symp- 
toms of which the patient is cognizant. Ophthalmologists have 
learned to reeognize these high-pressure cases by means of the 
ophthalmoscope. Man.y patients, however, have normal eye- 
grounds. 

The course of this affection, which I have been bold enough to 
designate higli-pressvre hypertrophy, is largely governed by the 
state of the heart. As long as the latter is competent the circu- 
lation is maintained at its high level, often with a minimum degree 
of functional disturbahace. Eventually, however, the vis a fronie 
becomes too great for the vis a tergo, and the heart yields and 
dilates. The subsequent events are practically identical with 
those of decompensation from any other cause, and need not detain 
us. No doubt the lessening of the resilience of the vessels and 
their failure to help in the proper movement of the blood is an 
important contributing factor in the downward course of events. 

1 have been impressed with the infrequency with Avhich high- 
pressure cases suffer from apoplexy. It occurs, but more often in 
the younger than in the older patients. Death results either from 
total failure of compensation or from angina pectoris, unless some 
intercurrent malady anticipates these two. 

What is the cause of this intereating syndrome — this high- 
pressure hj^pertrophy ? At first sight it looks as if there must be 
some pressure-raising substance in the blood. I have been hoping 
that some method of detecting this could be adapted to clinical 
application so that the theory might be tested. At present the 
methods are too complicated. In many cases there is, I believe, 
arteriosclerosis of certain important vascular territories — namely, 
the aortic arch and the splanchnic vessels. How sclerosis of the 
former raises pressure, if it does so, is a mystery. I am not sure 
that the ingenious hypothesis of Bittorf solves it.- 

2 Bittorf believes that a possible cause of high arterial pressure is degeneration of the depressor 
nerve or its terminations in the arch of the aorta. The depressor nerve is an afferent nerve 
carrying impulses to the brain, in response to which the peripheral arterial pressure is lowered 
through vasodilatation. When the nerve is diseased the sj'stem naturally loses this important 
“factor of safety.” 
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Sclerosis of the splanchnic vessels, on account of the great area 
of this system, is undoubtedly capable of raising the pressure. It 
is likewise possible that with sclerosis of this territory'’ some changes 
take place in the suprarenal glands by which the blood pressure is 
affected. At any rate, sclerosis of the splanchnic vessels is not 
uncommon, and perhaps some of the gastric distress and abdominal 
pains of which the patients complain may find their explanation 
on that basis. 

I shall not dwell on the hypertension accompanying the more 
obvious types of arteriosclerosis. The clinical differences are not 
great and the diagnosis is much easier. Angina pectoris is not 
so common with pipe-stem peripheral arteries; apoplexj^ is more 
frequent. 

Treatment. The treatment of hypertension is a subject of 
great practical importance upon which there is as little unanimity 
as upon most other subjects of medical practice. I have already 
discussed means of prevention, an object possible of accomplish- 
ment when the taking of blood pressure becomes a habit and when 
the laity learn to realize the importance of paying for medical 
advice before it is imperative to have it. 

It should be borne in mind that the high pressure, like much 
of Nature’s work in the body, is compensatory and reparative. 
Hence any attempt to depress the blood pressure to its normal for 
the individual . is both irrational and harmful. All that we may 
safely attempt to do is to lower the blood pressure when it is 
excessively high to a point where sjrmptoms cease and to keep it 
there. Serious consequences have followed when a pressure of 
240, for example, was knocked down medicinally and precipitately 
to 150. Let us see what Ave can do to loAver hypertension to a 
reasonable level. If Ave kncAV the direct cause we might combat it. 
As Ave do not knoAA’' it Ave must AAmrk indirectly. First and foremost 
in my mind is rest, mental rest being more important than physical 
rest, although the latter has its place. It is astonishing Avhat 
relief from the “AA'^eariness, the fcA'^er and the fret” aauII accomplish. 
Sometimes driving a patient to make a decision in a critical matter, 
so as to haA'^e it oA'^er with, accomplishes more than any medicine. 

The diet is of importance, but more from the point of aucav of 
quantity than of quality. Many patients AAuth hypertension 
have a habit of overeating, and suffer from AA^hat Sir Clifford 
Allbutt calls “hyperpiesis.” And it may be aausc to restrict some- 
AALat the nitrogenous, more particularly the purin-containing 
foods. A valuable admonition ds that the patient should eat a 
small evening meal — ^lie aauII rest much better. In regard to stimu- 
lants, I am more afraid of tobacco than of alcohol, but usually 
restrict both, as the case may require. I do not think tea or coffee 
is good for these patients, a fact tliey often discover for themselves. 
The boAA'els must be kept open. No one remedy or measure can 
be employed for all cases. The salines are useful. Many persons 
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get comfort from a pill of phenolpbthalein and rhubarb, or from 
the well-known compound liquorice powder. An occasional dose 
of calomel or blue mass serves a useful purpose. Special baths are 
of doubtful value, and I question particularly whether the Turkish 
bath so frequently emplo.yed does any good. A simple hot bath 
or a short electric cabinet bath may at times be of benefit, but 
the latter ought not to be left to the uncontrolled discretion of 
the patient. 

Electricity in the form of the high-frequency current (auto- 
condensation) has a growing number of advocates. My use of 
this is of such recent date that I have no personal opinion. 

As for drugs, even the laity are familiar with the value of the 
nitrites, and are no longer frightened when nitrogl^merin is pre- 
scribed. There are cases in which nitroglycerin fails. In these 
cases sodium nitrite in doses of from -|- to 2 or even 3 grains may 
prove useful. Erythrol tetranitratc is a powerful vasodilator in 
doses of one-half grain, but often produces a painful fulness in 
the head, to which patients object seriously. The nitrite group 
of remedies is to be used only to relieve symptoms, which they 
often do — especially nocturnal dyspnea — in a remarkable manner. 
The continued use of the nitrites is of doubtful utility unless the 
pressure is rising, or there is angina pectoris, or marked dyspnea. 
In such cases thej" may be given over a long period in large doses. 

The iodides are much in use. I give them routinely, though 
their method of action is unknown. Perhaps they reduce the 
viscosity of the blood. I prefer the sodium salt given two hours 
after meals, in water or milk. I find the newer iodine-containing 
tablets convenient, especially for persons who travel. 

Digitalis might appear to be contraindicated in the cases of 
hypertension with which I am dealing, but strange as it may 
seem, many patients who are suffering from dyspnea and even 
from vertigo do well on small doses of digitalis. I prefer either 
the tincture in from 5 to 10 mm. doses three times a day, or the 
powdered leaves (i to 1 grain). 

There is one more measure in the value of which I have an 
abiding faith — namely, venesection. At the Philadelphia General 
Hospital venesection never went entirely out of use, and in the 
last score of years it has again become popular and is winning 
its way into general practice. It is safe to abstract in such cases 
up to a pint of blood, and if the pressure instrument is kept on the 
arm and the pressure controlled, we may take off 20 or 24 ounces. 
The relief from sj'mptoms is often magical. 

A number of European health resorts enjoj^ a great popularity 
in the treatment of hypertension and other cardiovascular con- 
ditions. Personallj'^ I doubt whether there is anything specific 
in their waters or in their baths; but freedom from care, regular 
hours, and greater frugality of living are probably the factors 
that£achieve^the goodi_results. 
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A CLINICAL STUDY OF THE COAGULATION TIME 

OF BLOOD. 

By Roger I, Lee, M.D., 

AND 

Paul D. White, M.D., 

BOSTON, MASSACHUSETTS. 


(From the West Medical Service of the Massachusetts General Hospital, Boston.) 


We have felt for some time the need of a clinical method for 
determining the coagulation time of the blood which would be 
more satisfactory than the numerous methods previously used. 
The various ones which we have tried have proved unreliable in 
our hands. Cohen,^ in a very complete paper on the “ Coagulation 
Time,” has discussed thirty-one methods and their modifications, 
and we would refer for full bibliography to his paper. Nearly 
all these methods fail to recognize what physiologists^ have 
demonstrated long ago — ^namely, that contact with tissue markedly 
accelerates the coagulation time of the blood. 

It is not our purpose to touch upon the various theoretic con- 
,siderations of the coagulation of the blood or constituents of the 
blood necessary to coagulation, but mention must be made of 
the valuable work of Howell,® whose theory of the coagulation 
of blood seems to satisfy all requirements. 

Pratt,^ in 1903, writing from the Medical Clinic of Tubingen, 
embodied experimentally one of the chief principles of our method, 
although he used the Pratt-Griitzner coagulometer. He speaks 
of finding the coagulation time of blood taken directly from the 
arm vein of man to average from six to seven minutes normally. 
He writes as follows in regard to it: “Coagulation time can be 
determined with a fair degree of accuracy -by this method, but 
as it involves the withdrawal of the blood, directly from the veins, 
it was not considered feasible.” At the present day, when para- 
centesis of the veins is done so commonly and easily, it is no longer 
a difficult or dangerous procedure. 

Morawitz and Bierich,® in 1907, published from Krehl’s clinic 
a method of determining coagulation time in cholemic cases which 
closely resembles our own. Ten c.c. of blood were taken from an 
arm vein, 5 c.c. of this were put into test-tubes, which were watched 
for coagulation, and the remaining 5 c.c. were used for snecial 
examination of blood elements. Their series were apparently 

> Archives of Internal Medicine, 1911, viii, 684. 

= Howell, W. H., Text-book of Physiology, 1905, p. 418. 

* Loc. cit. 

< Jour. Med. Research, 1903, No. 1, x, 120. 

‘ .Vrch. f. experiment. Pathologic and Pharinakologic, 1907, Ivi, 115. 
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limited to tlie cliolemic cases and their metliod was not generally 
adopted. 

Addis,® in 1910, wrote of using a method of studying the coagu- 
lation time in hemophilia similar to that of Morawitz and Bietich^ 
except that 2^ c.c. instead of 5 c.c. of blood were used for the test. 
Inversion of the tubes into which the blood was put showed the 
end-point. 

Holmgren,^ in 1912, found that Schultz’s method of using blood 
obtained by skin puncture was unsatisfactory, and therefore 
recommends venous puncture for obtaining blood for determina- 
tion of coagulation time by a special coagulometer. 

Dochez,® at the Rockefeller Imstitutc, has been using during 
the period of our study a method similar to ours,, but more accurate 
and correspondingly less practical clinieall.y. In a series of cases 
of pneumonia, acute and convalescent, Dochez has determined 
the coagulation time by withdrawing about 7 c.c. of blood from an 
arm vein into a syringe, emjitying this blood into a carefully pre- 
pared test-tube, and then watching for the end-point by tilting 
the tube every thirty seconds. The test-tube is kept at 37° C. 

Thus although the method to be described is not completely 
new, it has been used on so small a scale and in such limited series 
as to justify a more extended study. 

Method. One c.c. of blood is withdrawn from an arm vein, using 
a small all glass syringe (for example, Burroughs and Wellcome, 
20 minims), preferably with a platinum needle, the syringe having 
been first sterilized and rinsed out with normal salt solution. The 
time at which the blood is Avithdrawn is noted as accurately as 
possible; the needle is removed and the syringe is then emptied 
into a small glass tube (Widal tube), about S mm. in diameter, 
AAdiich has previously been rinsed out in normal salt solution. The 
tube is rotated endAAUse e\'ery thirty seconds, and that point at 
AA’hich the blood no longer floAvs from its position but maintains 
its surface contour AAdien iiiA'crted is taken as the end-point. Care 
must be used to exclude air bubbles, as they tend to accelerate 
coagulation. 

Observations as to the nature of the clot and of the time and 
extent of its retraction haAm been included as an important part 
of the method. We haAm controlled nearly all our cases with the 
coagulation time by Hayem’s® method, blood being obtained by 
a puncture of the ear Avith a mechanical lancet of uniform length 
(5 mm.). The blood used AA'^as also collected in a Widal tube as 
quickly as possible, and in as nearly uniform bulk as jDossible (that 
is 1 c.c.). It usually required more than one-half minute to collect 
this amount CA'en after deep puncture. Our comparatiA'e results 
have shoAAm the unreliability of the ear method. For example, a 


Quarterly Jour. Med., iv, 16; Jour. Path, and Baot., 1911, xv, 427. 

’ Munch, med. Woch., October 15, 1912, No. 42, p. 22S1. 

s Jour. Exper. Med., xvi. No. 5, p. 093. ’ Paris, 1SS9, p. 323. 
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case of hemophilia gave a coagulation time of fifty minutes by the 
arm-vein method, but blood from the ear clotted in five minutes. 
Tl^ blood coagulated by this method (of Hayem) very uniformly 
between two, and five minutes, with only four exceptions — namelj^, 
purpura hsemorrhagica, family type of Hanot’s cirrhosis, gallstones, 
with marked jaundice and hemophilia. The longest time was 
twelve and one-half minutes in one case of hemophilia. In all four 
of these cases the coagulation time by the arm-vein method was 
also prolonged. Our only conclusion is that if the coagulation by 
using the blood from the ear is over five minutes, one would also 
find the coagulation time by using the arm vein prolonged, but 
negative results are of no value. 

The advantages of the arm-vein method over those ordinarily 
used are briefly as follows: Blood is obtained directly from the 
blood stream without contact with tissue or skin, which contact 
must enter in as a factor of varying importance in the coagula- 
tion time of blood taken by skin punctures, as has been the pro- 
cedure in nearly all previous methods. It has often been found 
that blood flowing freely from deep punctures clots much more 
slowly than blood expressed from shallow punctures, apparently 
because of the varying proportions of blood and tissue juice. 
It is obviously difficult to make punctures every time of equal 
depth and in tissue of equal vascularity. Therefore the results 
are not strictly comparable. 

Another important advantage over some of the methods described 
previously is the simplicity of our method, the coagulometer con- 
sisting merely of the syringe and the Widal tubes. Moreover, 
the end-point is usually quite definite and the element of personal 
equation is less than in most other methods. 

After the coagulation time has been determined we still have a 
considerable clot to study as to its character, color, and retraction, 
which can hardly enter into the methods where but one or two 
drops are studied. 

The disadvantages are as follows: One is the ratio of the amount 
of foreign surface to the bulk of bipod. This ratio is quite large in 
our method, but the glass syringe and tube are as smooth and clean 
as possible and coated with normal salt solution. We consider that 
much of this disadvantage is obviated. Moreoever, the fact that 
like all methods this method is not absolute but only relative, 
practically rules out the argument of surface and volume ratio. 

The discomfort to the patient of puneture of a vein for the blood 
is slight, as a rule, and has been no more disagreeable than the ear 
puncture. Moreover the blood may often be obtained for the test 
at the same time that blood is being taken for a blood culture, 
Wassermann, or other tests, a larger syringe being used, and a 
slight error thus introduced. 

Howell, W. H., Amer. Jour. Physiol., October 1. 1912; Text-book on Physiology, 1005, p. -llS. 

VOL. 145, NO. 4. — 1913. 17 
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Temperature has an important bearing on the coagulation time, 
as has already been indicated by Addis,^^ Wright, Brodie and 
Russell,'^ Cohen,^^ Morawitz and Lissen,^® and others. 

We have studied the coagulation time in 3 cases — 2 normal and 
1 with gastric ulcer — at varying degrees of temperature, using 
water baths to maintain the temperature about the Widal tubes. 
The results are shown by the three curves (Fig. 1). 



Fig. 1. — Relation of temperature and coasulation. A, healthy case; B, erse of peptic ulcer; 

C, healthy cas^. 


These curves indicate that if the test is done at a room tempera- 
ture of 65° to 90° F., the error, although present, is within one 
minute, and may be neglected. However, if the temperature is 
below 65° or above 90° F., a warm or cool water bath should be 
used, maintaining a temperature of 70° F. as mean. The tests 
of coagulation time which we have done in summer and autumn 
have been in a ward with a temperature range of 65° to 90° F, 
The addition of an incubator, as in Dochez’ method, between the 
degrees of 65° and 90° F. would detract from the practicability 
more than it would add to the accuracy. 

Hinman and Sladen,i® in 1907, showed that the coagulation, 
time of blood from the same person varied considerably with the 
time of day. In a case tried by our method we found little or no 


II Quarterly Jour. Eiper. Phys., 1908, i, 305. _ “ British Med. Jour., 1894, i, 237. 

I’ Jour. Phys., London, 1817, xxi, 403; K. Burker, Pfluger’s Archiv, 1904, cii, 30. 

I* Loc. cit. IS Deut. Arch. f. klin. Med., 1908, xciv, 110. 

IS Bull. Johns Hopkins Hosp., xviii, 207. 
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variation in the coagulation time of blood taken morning, after- 
noon, and evening. At 8.45 a.m., just after breaMast, the time 
was eight minutes; at 12 m., just before dinner, it was eight minutes; 
at 4.15 P.M. (before supper) it was seven and one-half minutes, 
and at 7.30 p.m. it was eight minutes. Thus at times during the 
day when eoagulation would ordinarily be tested our method 
shows sufficient uniformity. 

The results of observations of the coagulation time with the 
method just described on 125 cases of all kinds are shown in the 
accompanying table. 

Table of Coagulation Times. 

No. of Average, Average, Limits, Limits, 


Disease. cases. 

Normal 24 

Pernicious anemia 12 

Secondary anemia from gastric ulcer 4 

hemorrhage 

Chlorosis 2 

Polycythemia 1 

Splenic anemia 1 

Myelogenous leukemia .... 3 

Lymphatic leukemia 1 

Purpura hsemorrhagica .... 1 

Hemophilia 2 

Diabetes (one with acidosis) . . 3 

Catarrhal jaundice 3 

Cancer of liver with jaundice . . 4 

Cancerof liver without jaundice . . 2 

Gallstones with marked jaundice . 2 

Syphilis of liver with jaundice . . 1 

Syphilis of liver without jaundice . 1 

Atrophic cirrhosis with jaundice . 1 

Atrophic cirrhosis without jaundice 2 

Hypertrophic cirrhosis with jaundice 2 

HsTJertrophic cirrhosis, with jaun- 
dice, family type, toxic ... 1 

Infections: 

Pneumonia G 

Typhoid 16 

Streptococcic septicemia with ar- 
thritis, endocarditis, and peri- 
carditis 1 

Staphylococcus aureus, septicemia, 

and pyemia 1 

Brill's disease 1 

Acute infection 5 

Gonorrheal arthritis .... 1 

Endocarditis 4 

Tainia 1 

Trichiniasis 1 

Cardiorenals and cardiac decom- 
pensation G 

Aortic disease 3 

Nephritis with edema .... 3 

Gastric ulcer (bleeding) with 

anemia 4 

Gastric ulcer (bleeding) without 

anemia 1 

Hyperthyroidism 1 

Hemoptysis in tuberculosis . . 2 


arm vein. 
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Discussion of results in clinical cases: 

Normal Coagidaiion Time. We have found the normal coagula- 
tion time of blood taken by this method to be six and one-half 
minutes as averaged from twenty-four healthy persons, the limits 
being five and eight minutes. The normal average for blood from 
the ear was three minutes, with two- and four-minute limits, thus 
showing that blood obtained by skin puncture and contaminated 
by tissue-juice clots twice as rapidly in the normal individual as 
blood taken directly from the vascular system. 

Accelerated Coagulation Time. Acceleration of the coagulation 
time (three and one-half minutes or less) was found in some cases, 
notably in 5 patients with typhoid fever, 4 of whom developed 
thrombosis. There were a number of isolated cases which showed 
a hastened coagulation time, including 1 of the 3 cases of myelo- 
genous leukemia, 1 of the cases of diabetes, 1 case of typhus fever, 
and 1 of endocarditis. 

Belayed Coagulation Time. Of the 125 cases, delay of the 
coagulation time occurred in 47, which may be divided into three 
main groups — blood diseases, jaundice, and acute infections. 

Blood Diseases. Two cases of hemophilia had markedly pro- 
longed clotting time, the longest in the series, almost an hour; 
both had hemorrhages. One case of purpura luemorrhagica had 
delayed coagulation time, the first result being ten minutes: 
two and one-half weeks later the test gave fifteen minutes (the 
patient had grown worse steadily and died a week after the second 
test). 

Cases of primary pernicious anemia varied considerably in 
coagulation time, although the average time (ten minutes) was 
longer than normal. Those cases that were the sickest had the 
most delaj'-ed coagulation time, and two cases with a coagulation 
time of fifteen minutes died. 

One case of splenic anemia, a fatal case of acute lymphatic 
leukemia, and one case of myelogenous leukemia without hemor- 
rhage showed delayed coagulation times (ten to fifteen minutes). 
Two cases of myelogenous leukemia were not delayed. 

Liver Diseases and. Jaundice. Jaundice and liver cases varied 
considerably in coagulation time, those with only slight jaundice 
being practically normal, while those with marked jaundice were 
often delayed." One striking case with gallstones and complete 
jaundice had a coagulation time of fifteen and one-half minutes, 
and died of secondary hemorrhage soon after operation. Another 
clinically similar case of gallstones, with complete jaundice, had 
a coagulation time of eight minutes before operation, and had 
no hemorrhage. Cases of syphilis and .atrophic cirrhosis of liver 
with jaundice were above normal limits, while similar cases with- 
out jaundice were normal. Cancer of the liver even with jaundice 
did not retard the coagulation time in four cases. Hanot’s cirrhosis 
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of the family type, with slight to moderate jaundice, showed in 
two cases a marked delay in coagulation time, twelve to seventeen 
minutes. Both cases (sisters) had hemorrhage. One died of 
spontaneous hemorrhage from mucous membranes in spite of 
transfusion. 

Acute Infections. Of acute infectious diseases, lobar pneumonia 
gave the most prolonged coagulation time (average' fifteen and 
one-half minutes). One of the six cases that was very sick had 
blood which took thirty-five minutes to clot. One mild case was 
normal (six and one-half minutes). In convalescence from pneu- 
monia the coagulation' time approaches the normal again as shown 
by several of our cases, especially a very severe one with a delayed 
time of thirty-five minutes, which became six minutes several da^’^s 
after crisis. This return to normal after retardation in pneumonia 
has been well shown by Dochez.” 

Of the 16 cases of typhoid, 7 had delayed coagulation time 
(eight to fifteen minutes); 2 of the 7 had hemorrhages, 1 dying; 
4 cases were normal, and the other 5 hastened; 4 of the latter had 
thrombosis, as we have noted above. Dr. Oscar Richardson in an 
unpublished study at the Massachusetts General Hospital found 
that blood taken from the heart of typhoid fever patients at 
autopsy varied enormously in the coagulation time. In general, 
the cases with hemorrhage gave a prolonged coagulation time, 
and the cases with thrombosis an accelerated coagulation time. 

One of the typhoid cases with definitely prolonged coagulation 
time in the acute stage of illness became normal in convalescence 
(thirteen minutes to seven minutes), another dropped from nine 
minutes to seven minutes. 

Other septicemias besides pneumonia and typhoid tend to show 
abnormality in coagulation time. Staphylococcus aureus and 
streptococcic septicemia seem to delay clotting, as found in two 
cases (thirteen minutes and eleven and one-half minutes respec- 
tively) . 

Other mild acute infections showed little change in coagulation 
time. Three cases of acute endocarditis, one dying soon after, 
gave times rather shorter than normal. 

Cardiac and gastric cases studied were normal. Severe nephritis 
gave in one case a definitely prolonged coagulation time (fourteen 
minutes), and in another, a fatal case, with marked edema, a 
coagulation time of eight minutes. 

Hemoptysis in tuberculosis in two cases was not accompanied 
by prolonged coagulation time. 

Menstruation in 3 cases did not prolong the coagulation time. 
In 1 case with nose bleed the coagulation time was delayed during 
menstruation; 250 cases te.sted by ICelleris during, before, and 


Loc. cit. 
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after menstruation showed no change in coagulation time. Preg- 
nancy and menopause he also found did not effect the coagulation 
time. 

In general, the coagulation time corresponded closely to the 
clinical picture of hemorrhage. The test was of distinct prognostic 
value in cases of jaundice undergoing operation. In pernicious 
anemia and certain other blood diseases a further delaj'^ in coagula- 
tion time was synchronous, with aggravation of symptoms. In 
the acute infections, excluding typhoid, the more severe infections 
seemed to .be associated with a more delayed coagulation time. 
In typhoid fever there seemed to be a distinct parallelism betAveen 
thrombosis and hemorrhage and the coagulation time. This ques- 
tion must be subjected to further study. 



clot after retraction; 4, hemophiliac clot after retraction. 


The study of the nature and retraction of the clot has been 
interesting. There have been 35 cases out of the 125 Avhich we 
have tested in which there has been more or less settling of the 
red blood corpuscles. Of these, 31 have had definitely long coagu- 
lation times and 3 others on the border-line of normal. The most 
marked settling of corpuscles occurred in 6 cases, in AA^hich the 
coagulation time was tAA'ice normal or more. In 1 case (a patient 
AAuth hemophilia) the corpuscles settled so much before coagula- 
tion that they made up but one-quarter of the bulk of the blood. 
In this case the coagulation time was more than eight times normal. 
In another case of hemophilia the corpuscles settled to about one- 
half the bulk, as shown in the accompanjdng illustration (Fig. 2 ). 

The colorless clot aboAm the corpuscles is evidently produced 
by the differences in specific gravity of the blood elements, and is 
the so-called “buffy-coat” described by DaA'-y^® and Dalton-® in 


Researches, 1839, ii, 46. 


Treatise on Human Physiologj", 1859, p. 195. 
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the first half of the last century. There were 47 cases with delayed 
coagulation time. Only 12 showed no settling of the corpuscles, and 
they were no longer than, ten minutes at the most. A few of the 12 
gave a clot of flimsy texture. As a rule therefore the delay in coagu- 
lation time goes hand-in-hand with the settling of the corpuscles 
and “bufiFycoat, ” and the two may almost be used as a check on 
each other. If either one or other is present the blood tested is not 
normal, but the usual combination of the two is conclusive. 

Retraction of the Clot. There were but three cases in which no 
retraction of the clot took place. These were a fatal case of purpura 
hsemorrhagica, tested twice, a case of pernicious anemia, and a 
fatal case of jaundice and cholemia of unknown etiology. 

Relation of the Coagulation Time to the Retraction of the Clot. 
The coagulation time in these three cases was twelve and one- 
half minutes, thirteen and one-half minutes, and seven minutes 
respectively. The various other cases with a delaj'^ed coagulation 
time showed a normal retraction of the clot, consequently the 
retraction of the clot did not seem to depend upon the mere delay 
in the coagulation time. 

Relation of the Number of Blood Platelets to the Retraction of the 
Clot and to the Coagxdation Time. The blood platelets were almost 
entirely absent in the case of purpura hcemorrhagica, as has already 
been pointed out by Denys, Hayem,^^ ^nd Duke.^^ The blood 
platelet count in the case of pernicious anemia was 1000. There 
was no examination of the blood platelets in the third case. Other 
cases with considerably decreased platelet counts showed fairly- 
consistently delay in clot retraction. On the other hand, one 
case of hemophilia had a blood platelet count of 200,000, and 
retraction was normal. The problem of the relation of the blood 
platelets to the retraction of the clot is now being studied further, 
but in general these cases tend to suggest that the blood platelets 
have more to do with the retraction of the clot than with its actual 
formation, as has already been pointed out by Duke.^^ 

The color abnormalities observed have been chiefly three; The 
lighter color of the blood in severe anemias, the chocolate-brown 
color in leukemia, and the definitely yellow serum expressed from 
the retracting clot in cases of jaundice and pernieious anemia. 

^ Summary. A simple method of determining the coagulation 
time of blood has been studied. It obviates the contact of blood 
with tissue juice which introduces a larger element of error. The 
method seems reliable in ordinary room temperatures. In cases 
tested the tendency tc bleed corresponded closely to the coagulation 
time. 


La Cellule, 1887, vol. lii; 1889, v, 189. 
“ Presse M^d., 1895, p. 233. 

» AroL. Int. Med., November 15, 1912. 
Loo. cit. 
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THE VALUE OF MASSAGE IN THE TREATMENT OF 
VARIOUS DISORDERS IN CHILDREN. 

By John Phillips, M.B., 

ASSISTANT PROFESSOR OF MEDICINE, WESTERN RESERVE UNIVERSITV, CLEVELAND, OHIO. 

The puriDose of this paper is to call attention to tlie value of 
massage in the treatment of malnutrition, rickets, and various 
other disorders in children. In adults we have recourse to this 
form of treatment in affections of the heart; in conditions of mal- 
nutrition, with flabby muscles, as in the various types of anemia; 
in convalescence from acute diseases, operations, or parturition; 
in the treatment of sprains and fractures; in affections of the joints, 
muscles, and nerves; and in constipation. In children, however, 
this valuable therapeutic measure has been largely neglected, and 
yet the results obtained in the majority of cases are better than 
in the adult. The operator must not only be patient and skilful, 
but should also have had considerable experience in the nursing 
care of children. The latter I have found exceedingly important, 
and I have been fortunate in having had for this work a trained 
nurse who had several years’ experience in the nursing of children 
before taking up the study of massage. 

Many observers have noted the fact that babies in hospitals, 
but especially in foundling asylums, do not thrive as well after 
they have reached a certain period in convalescence from acute 
illness as they do under less favorable circumstances in their own 
homes. The reason for this is not difficult to determine In the 
majority of hospitals the baby is left in the cot all day, often with 
the bedclothes tucked in so snugly that the movements of the arms 
and legs are greatly impeded, the respiration and circulation are 
sluggish, so that he will not thrive so well as if he were picked up 
at the times of nursing and allowed to. move his arms and legs more 
freely. In some hospitals this “mothering” of babies is considered 
an essential part of treatment, but usually the inadequate number 
of nurses prevents it being properly cariied out. For babies con- 
valescing from illness in hospitals or homeS; or cases of malnutrition, 
massage is of great value, and excellent results have been reported 
by MacPhail. 

Massage mechanically excites the vessels to action, hastening 
the circulation and emptying the lymph vessbls. Thus the nourish- 
ment of the muscle cells is improved by forcing out the waste 
products and keeping then bathed in a constantly renewed stream 
of arterial blood. The rate of the heart beat and respiration are 
slightly accelerated. In fact all the bodily functions are stimulated 
to increased activity. 

The question might well be asked: “Do children not object to 
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this form of treatment?” This depends largely upon the person- 
ality of the masseuse, but in my experience, after the first treat- 
ment, the child seems to enjoy the manipulation. 

The duration of the treatment should not be more than twenty 
or thiry minutes, and during the first two weeks should be given 
daily. Subsequent to this three times a week is sufficient. 

It is in cases of malnutrition, with loss of appetite, weak flabby 
muscles, and distinct pallor that the best results are noted. This 
is best illustrated by the following case. 

M.M., aged twenty-two months, came under observation in 
July, 1910, and at that time weighed thirteen pounds and eleven 
ounces. She has been nursed until six months old, and was then 
given modified milk. At one j^ear she weighted twent 3 ’'-one pounds. 
During the next five months her weight remained about the same; 
her diet consisted of milk, orange juice, cereal, soft egg, broth, and 
junket, and she showed some grovdng disinclination to eat. Den- 
tition was normal, and at fourteen months she began to walk. 
From the seventeenth to the twenty-second month the appetite 
grew less until she took less than ten ounces of food in twenty- 
four hours. Her physician made various changes in her diet with- 
out any benefit. During the last two weeks before I saw her she 
had been fed on oatmeal water, but of this she took only a small 
quantity. As soon as food was oftered to her she would “gag” 
and attempt to vomit. Her face became drawn so that she looked 
like a withered old woman; she was pale and emaciated and muscles 
flabby, and there was some edema of feet and hands. The case 
was considered to be one of anorexia nervosa. During the first 
six weeks feeding with a catheter was resorted to, using a formula 
of three parts milk and one part water, and during that time she 
gained steadily, weighing fifteen pounds and two ounces. She 
then began to take her milk herself, and by November 10 weighed 
nineteen pounds and four ounces. She then contracted a severe 
bronchitis, vdth high temperature, and gradually lost weight until 
December 5, when she weighed sixteen pounds and twelve ounces. 
She took her food poorly, and there was considerable undigested 
fat in the stools, so that the percentage of fat in her milk was 
reduced to 2. During the next five weeks there was no gain in 
weight; her muscles became more flabby, and on January 10, 
1912, without changing her diet in any way, massage was started. 
She at once showed improvement, so that at the end of one month 
she weighed nineteen pounds and thirteen ounces, a gain of three 
pounds and one ounce. During the next month she gained four 
pounds, her muscles became firm, she lost her irritability, and 
from that time on she thrived, so that now at four years she weighs 
forty-one pounds. 

In another patient, aged ten months, in whom the weight had 
been stationary for two months, the muscles flabby, and an anemia 
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present, so that the red blood corpuscles numbered 3,900,000 and 
hemoglobin 60 per cent., massage was started without making 
any change in diet. During the first month there was an increase 
in weight from sixteen pounds and two ounces, to eighteen pounds 
and twelve ounces, and at one year she weighed tiventy pounds 
and twelve ounces. The red corpuscles at that time numbered 
4,850,000, and the hemoglobin was 90 per cent. The most notice- 
able thing in this case was the increase in the amount of food 
taken within three days after massage was started. 

Great benefit is obtained in the treatment of rickets from massage. 
In these cases the muscles are flabby, the circulation is sluggish, 
and the extremities emaciated. Because of the weakened condi- 
tion the child takes no exercise, and with massage properly given 
the muscles become firm, the circulation is improved, and the 
extremities become stronger, so that the child itself will take 
more exercise. Furthermore, many of the deformities, such as 
bowing of the legs, can be prevented or corrected. 

By massage combined with other exercises I have also seen 
complete correction of the deformity due to scoliosis before there 
was little or any change in the vertebra?, . 

In poliomyelitis after the acute stage has passed, massage has 
been used with such marked benefit that it is now looked upon as 
the most important therapeutic measure available for the treat- 
ment of the paralyzed muscles. I should like to call attention to 
its use in the prevention of the spastic contractures in cases of 
polioencephalitis or other conditions in which there is upper neurone 
destruction. The following case illustrates this very well: 

K. B., aged five years and nine months, first came under obser- 
vation in September, 1908. At that time, when she was eighteen 
months old, she had a severe attack of jiolioencephalitis, with 
right-sided convulsive twitchings, which kept up for twelve hours, 
and a temperature of 104°. The next day she had complete hemi- 
plegia of the right side, with aphasia. During the next four days 
the temperature gradually returned to normal, but the aphasia 
and hemiplegia persisted. At the end of two weeks, as soon as 
the sensitiveness of the right arm and leg would permit, massage 
was started, and has since been continued every morning until 
the present time, by the mother, who after the first two weeks of 
treatment learned to give it herself. There was steady improve- 
ment, so that at the end of four months she could walk, and there 
has never been any evidence of spasticity in the right arm and 
leg. At the present time, with the exception of some of the finer 
movements of the fingers, she can use the right arm as well as 
the left, and both the right arm and right leg measure a trifle 
more than the left. 

For a long time massage has been regarded as a useful thera- 
peutic agent in constipation in adults, but seldom do physicians 
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resort to it in children. From a thorough trial I am convinced 
that it is just as useful in children as it is in adults. 

Another group of cases in vdiich massage is useful is in nervous 
children. Much can be accomplished by putting them to bed, 
carefully supervising the diet, and resorting to massage to keep 
up the nutrition. It is astonishing to see the* improvement in a 
period of two weeks. 

In cardiac lesions in children the result of acute rheumatism, 
the necessity of keeping these cases at rest for many weeks and 
months, in order to allow the heart muscle to regain its tone, is 
imperative. These patients will get up much stronger if after the 
febrile period has passed they are given massage, with first passive 
and then resisted movements. 

Many other conditions might be mentioned where massage is 
useful, but in general the indications for its use are the same as 
in the adult, and the results are equally as good. 


SOME HEMATOLOGICAL FINDINGS IN PELLAGRA.^ 

By 0. S. Hillman, M.D., 

LECTURER IN PATHOLOQT IN THE NEW TORE POST-GRADUATE MEDICAL SCHOOL AND HOSPITAL. 

Introduction. The material upon which the following report 
is based was obtained from cases of pellagra which were sent from 
the field headquarters of the Commission at Spartanburg, South 
Carolina, together with slide specimens of pellagrous blood taken 
from cases in South Carolina and forwarded for studj" to the New 
York Post-Graduate Medical School and Hospital during the 
summer and early fall months of 1912. In spite of the fact that 
the number of cases under consideration at that time was not large, 
nevertheless, it seemed advisable to record briefly the most impor- 
tant points in connection with the work that had already been done. 

The blood was examined with a view of determining the hemo- 
globin content, the number of red and white cells per cubic milli- 
meter, the differential leukocyte count, and at the same time the 
general morphologic characteristics of the blood in stained prepara- 
tions. A few observations were also made on the coagulation time. 

A review of the literature on this particular phase of the hema- 
tology of pellagra reveals an agreement of opinion in regard to the 
presence of a mild degree of secondary anemia of the chlorotic type 


I This is the first of a scries of reports of work performed under the auspices of the Tliompson- 
McFadden Pellagra Commission of the Division of Tropical Medicine, Department of 
Laboratories, New York Post-Graduate ^fedical School and Hospital, ultimately to he issued 
as a complete volume by tlie Commission. 
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without any marked structural or tinctorial alterations in the red 
corpuscles unless the anemia is pronounced. The majority of in- 
vestigators state that the total leukocyte count varies, and that 
occasionally a leukocytosis e.xists which in most instances cannot 
be accounted for by the presence of a definite complication. The 
differential leukocyte count has apparently proved to be the most 
interesting and variable feature, and, judging from the available 
data, a fairly constant departure from the normal seems to be 
found in a large number of cases, Lavinder, in 1909, found “a 
relative large mononuelear increase with an absence of eosinophilia, 
except in eases with such complications as roundworms or hook- 
worms.” Sambon, working in Italy, also noticed a relative in- 
crease of the large mononuclear leukoeytes. Contrary to these 
findings, Buhlig at the Peoria State Hospital, failed to demonstrate 
anj’^ increase in the large mononuclears. Bardin, quoted by Niles, 
found in uncomplicated cases of pellagra a lymphocytosis, with a 
corresponding reduction in pol.ynuclears and a marked reduction 
in eosinophiles. Lavinder states that Fiorini, Gavini, and Masini 
in Italy found a decided eosinophilia. In the recent work of the 
Illinois Pellagra Commission no significant changes were observed 
in the differential leukocyte count. 

Technique Employed. The blood was taken for examination 
in the midforenoon or midafternoon. The percentage of hemo- 
globin was estimated with the Sahli heraoglobinometer, two "read- 
ings” being made and the results averaged; this method was found 
quite satisfactorjL The erythrocytes were counted with a Thoma- 
Zeiss apparatus, using a dilution of 1 to 200 and counting the 
corpuscles on the four corner "blocks” of twenty-five small squares 
in two drops. The average was then taken and the number of 
cells per cubic millimeter computed on this basis. In estimating 
the number of leukocytes a Zappert-Ewing chamber was used, 
thus affording an opportunity of counting 9 square millimeters 
in one drop. Two such determinations were made from a dilution 
of 1 to 20 in a "Rieder” pipet and the average taken; the usual 
calculation was then made. A difference of not more than twenty 
cells per field (high power) in the red count and eight cells per 
field (1 square millimeter, low power) in the white count ivas 
permissible. If a greater discrepancy existed a third drop was 
usually sufficient to rectify it, in either count. 

For differential leukocyte counting films were made on clean, new 
slides, and a preparation selected in every case, on which the distri- 
bution of the corpuscles was moderately thin. Five hundred cells 
were counted over the midportion of each slide, care being taken 
not to encroach too closely on the ends, where frequently there 
is a relative increase in the more bulky leukocytes. The blood 
was stained with Wright’s modification of Leishman’s polj'^chrome 
eosin-methylene blue mixture. The following classification was 
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adopted: polynuclear neutrophiles, small lymphocytes, large 
lymphocytes, large mononuclears, transitionals, eosinophiles, and 
mast cells. Differentiation between the small and large lympho- 
cytes was to a certain extent unsatisfactory, inasmuch as inter- 
mediate gradations in size were occasionally encountered. Mono- 
nuclear cells measuring 12 to 15 microns, in diameter, and having 
a comparatively wide zone of protoplasm, were classified as large 
lymphocytes; these were generally found to contain round nuclei 
staining not quite so intensely as the nucleus of the small lympho- 
cyte. The large mononuclear leukocyte was recognized by its 
size, being two to three times that of a red blood corpuscle and 
containing a pale oval nucleus, frequently eccentric in position; the 
protoplasm was usually abundant, and feebly basic. It was realized 
that distinction between these two cells is a matter of no little 
difficulty, and depends to a large extent upon the personal equation, 
which forms an important factor in this much-debated question 
in the cytology of the blood. The reason for attempting to classify 
these types separately arose from the desire to ascertain whether 
the so-called large mononuclear leukocyte exliibited any relative 
or absolute variation from normal limits. 

The patients examined were divided into two groups, A and B. 
Under Group A were included those cases that were under observa- 
tion in the hospital at the time the examinations were made. These 
patients received no medicine, and were allowed a liberal diet. In 
Group A the hemoglobin percentages were determined, the red 
and white cells counted, and differential leukocyte counts made; 
this series of investigations is designated as “complete blood 
counts.” As will be seen in Table I, several such complete counts 
were made on most of the cases. Under Group B (Table II) are 
included those cases in which only differential leukocyte counts 
were done, it not being convenient to make a more detailed exami- 
nation at the time. 

Analysis op Findings. In Table I the hemoglobin percentages 
show considerable variability, ranging from 58 to 107 per cent., 
with an average of 83 per cent. The erythrocytes are not markedly 
decreased, the lowest number being 3,920,000 per c. mm. As will 
be observed, several counts are 5,000,000 and over, the highest 
figure being 5,440,000. This occurred in the only male patient of 
the group, and was associated with a moderate reduction of the 
hernoglobin (65 per cent.). The patient was a poorly nourished 
individual, who was suffering from a mild attack of pellagra of 
about one year’s duration. The majority of the members of this 
group appeared decidedly pale and anemic, according to general 
clinical criteria, and it was a matter of surprise to note the com- 
paratively slight reduction in erythrocytes and hemoglobin that 
existed. The average red-cell count was 4,758,000 per c.mm. 



Table I (Group A). — Complete Blood Counts. 
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The color index was 1 or 1 plus in twelve determinations, the highest 
index being 1.3. In twenty instances it was under 1, the lowest being 
0.6; the average index was 0.8. A careful examination of the stained 
blood films exhibited practically no changes in size, shape, or 
coloring of the red cells; nucleated corpuscles were never seen nor 
Avere there any staining variations from the normal, such as poly- 
chromatophilia and basophilic granulation. The average leukocyte 
count was 10,403 per c.mm., a trifle above the maximum normal. 
A slight or moderate leukocytosis existed in severe cases at some 
time during their residence in the hospital. No complications 
could be discovered in these patients. One patient with chronic 
pulmonary tuberculosis and much emaciation had a leukocytosis 
of 11,000 to 14,000; she had an irregular temperature, not exceeding 
100.2° F. All the other cases were afebrile, and frequently had 
subnormal temperatures. 

The differential leukocjde count revealed an absolute pol 3 mucleosis 
in those cases associated with a leukocytosis of over 10,000, except 
in one instance. Three of these cases, however, showed a slight 
relative decrease in the poljmuciears. Out of thirty-two differential 
counts in this group, twenty-four gave a relative and, in addition, 
an absolute lymphocytosis, including under this term both small 
and large forms of lymphocytes. The average total l 3 ’'mphocytosis 
of the series was 33.99 per cent. The average large mononuclear 
count was 2.59 per cent. The highest percentage recorded was 5.5 
per cent. The transitional forms average 1.5 per cent. These 
last two types taken together (Ehrlich’s classification) form 1 
to 6 per cent, of the leukocytes in normal blood; therefore, from 
the above figures it cannot be said that they show an}' constant 
alteration from the normal. The average eosinophile count of 
2.73 per cent, is within normal limits. A few cases shoived slight 
eosinophilia, the highest being 8 per cent, in which patient strongj'^- 
loides intestinalis were found in the stools. 

The coagulation time was determined in the first three cases 
with a Brodie-Russell coagulometer and was found to be six minutes 
and twenty seconds, four minutes and eight seconds, four minutes 
and twenty-five seconds, respective!}', all of which readings are 
Avithin the normal range for this instrument. 

Table II. The differential leukocA'te count on a series of slides 
taken from 37 cases at their homes in South Carolina was carefully 
determined without discovering an}' essential variation from the 
aA'erage results obtained in Group A. The aA'erage Ij'mphocytosis 
of 37.65 per cent, is a little higher than in the preA'ious group.^ 

Stomary. From a consideration of the aboA'e data it is CA'ident 
that there occasionalh' exists in pellagra a A^ariable degree of chlor- 
anemia, which, however, is not a prominent feature of the attack. 
The disease, apparent!}', may be present for some time Avithout lead- 
ing to any anemic changes. Whether the anemia is due to the actual 
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existence of pellagra, or is the result of an indefinite train of ante- 
cedent conditions extending over a period of time before the incep- 
tion of the disease, is difficult to sajc On the other hand, many 
cases are perfectly well up to the onset of the attack. 

One of the most noteworthy features in connection with the 
leukocytes is the not infrequent presence of a leukocytosis, which 
appears to be inexplicable in the light of our present knowledge of 
the disease. This might suggest the possibility of an infectious 
etiology of obscure origin, or maj'^ be due to complicating disturb- 
ances. The lymphocytosis is interesting and is probably in accord- 
ance with the general cachectic condition of most pellagrins who 
are also often the subjects of gastro-intestinal disorders. 

This investigation would seem to indicate that there are no 
characteristic or constant variations in the large mononuclear 
leukocytes and eosinophiles. 

The writer wishes to thank Drs. P. S. Barrett, R. M. Brown, 
S. S. Irwin, and E. Kister, of the resident hospital staff, for 
assistance in making the blood examinations. 


COMPLETE HEART-BLOCK, WITH RAPID IRREGULAR 
VENTRICULAR ACTIVITY. 

By Selian Neuhof, M.D., 

ADJUNCT ATTENDING PHYSICIAN, LEBANON HOSPITAL, NEW YORK. 


The following case of heart-block presents unique and unusual 
features which warrant its report: 

History. L. W., aged twenty years; born in the United States; the 
oldest of three children; entered the surgical wards of the German 
Hospital February 20, 1912.^ His family history presents nothing 
abnormal. He had an attack of scarlet fever and diphtheria about 
five years ago, from which he recovered entirely. Except for two 
mild attacks of gonorrhea, the last one occurring one year ago, he 
had been absolutely well until six months before admission. At 
that time he began to complain of indefinite abdominal s^'^mptoms. 
He had constipation, nausea, anorexia, and general abdominal 
pains, usually more marked on the right side; fever and night 
sweats. He lost about forty pounds in weight. There was occa- 
sionally a dry cough, but no expectoration. For two years he had 
been in the habit of counting his pulse, and he says that until his 
present illness it had always been between 70 and 80. 

J I am indebted to Dr. Willy Meyer and Dr. M. Rehling, Attending and Adjunct Surgeons to 
the German Hospital, New York, for permission to study and report this case. 
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Physical Examination. On the left side of the neck, partly 
beneath the sternomastoid muscle, there was a single gland about 
the size of a walnut, movable and somewhat tender. The gland 
had been enlarged several months. It did not resemble the ordinary 
tuberculous glands of the neck. The von Pirquet test was positive, 
and the Wassermann reaction negative. The urine was normal. 
The blood pressure usually ranged about 120 mm. Hg. systolic 
and 105 diastolic. Before operation the rectal temperature ranged 
from lOr to 103°. 



Fig. 1. — X-ray of chest, shelving advanced shadows about root of the lungs, particularly 

on the left side. 


Lungs: Many examinations of the lungs showed no abnormal 
physical signs; no rales; no areas of dulness; no signs of tuberculous 
infiltration. Rontgenograms of the chest (Fig. 1), on the other 
hand, showed abnormal shadows about the root of the lungs, 
particularly on the right side. These infiltrated areas were appar- 
ently deep-seated, and this fact probably accounted for tlie lac 
• of abnormal physical signs. The pictures also showed infiltrating 
areas in the upper lobe of the left lung. 
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Heart: The apex beat was forcible, somewhat diffuse, situated 
in the fifth intercostal space, 8.5 cm. from the middle of the sternum, 
and just within the nipple line. The right border of cardiac dulness 
was about 1 cm. from the right sternal border. Orthodiascopic 
examination also showed the heart borders to be normal in size 
and form. There was a soft systolic murmur accompanying the 
beginning of the first sound at the apex and a marked roughening 
of the first aortic sound. At the root of the neck there was a fre- 
quent vigorous jugular pulsation. The radial pulse was regular, 
except for occasional shorter beats, and often so dicrotic as to 
give the impression that a premature contraction (extrasystole) 
had occurred. The apex impulses represented beats, all of which 
were transmitted to the wrist. Upon admission to the hospital 
his pulse was 50. During his stay and after his discharge from the 
hospital his pulse was usually 48 to 54; it was occasionally 42, and 
sometimes 70. Though weak and febrile the patient was able to 
walk fairly well. There was no dyspnea; no dizziness; no edema 
of the anldes; no evidence of decompensation. 

His abdomen was tense; ascites was present; irregular doughy 
masses were felt in both hypochondria. A diagnosis of tuber- 
cular peritonitis was made. 

Laparotomy was performed by Dr. Willy Meyer March 9, 1912. 
About a pint of sanguineous peritoneal fluid escaped. The cecum 
was indurated and studded with tubercles. There were many 
hard and large nodes in the mesentery; a piece of one of them was 
removed for microscopic examination; this showed “numerous 
isolated tubercles of typical structure, consisting of caseous centres 
of various sizes, surrounded by layers of epithelioid cells, among 
which are found numerous Langerhans gaint cells. No radical 
operation was attempted. The postoperative course was disturbed 
by a femoral thrombosis lasting two weeks. After operation the 
temperature gradually fell, so that when the patient left the hospital 
it ranged between 100° and 101°. Since then (May 21, 1912) his 
rectal temperature has not been over 100°. He has felt stronger, but 
occasionally has complained of slight abdominal pains. He has 
gained twelve pounds in weight. At the last examination (May 31, 
1912), except for a slight soft impurity of the first sound at the apex, 
the heart sounds were normal. Tracings taken in February, 1913, 
showed that complete heart-block was still present. 

During the patient’s stay in the hospital, polygraphic tracings 
were made almost daily, twice before and after the administration 
of atropine. Many tracings have been taken since, and on two 
occasions electrocardiographic curves were obtained during the 
administration of atropine. Digitalis has not been given at any 
time. 


’ Report from the Pathologic Department of the German Hospital. 
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Polygra'pMc Tracings. Tracings showing complete A-V dissoci- 
ation are reproduced in Fig. 2. Instead of the normal succession 
of a-c-v waves corresponding to the normal sequence of the cardiac 
cycle, there is absolute independence of the auricular and ventricu- 
lar contractions. The auricular beats (a waves) occur at regular 
intervals, but have no fixed sequential relation with the ventricular 
beats (c waves). The a waves precede, coincide with, or succeed 
the c waves. Radial tracings (Fig. 3) taken during the operation 
also suggest that complete heart-block was present at that time, 
as the rate and arrhythmia were the same as when complete heart- 
block is known to have existed. The tracings also show alternation 
(R,R', Fig. 3). 



Fig. 2. — Complete block; marked dicrotic notch in radial. 



Radial pulse dxn-ing operation 

Fig. 3. — Radial pulse during operation. 



Fig. 4. — Complete dissociation. 


Electrocardiographic Curves.^ Electrocardiagrams (leads 1,_ 2, 3) 
were taken before atropine Avas injected. During the period of 
atropine poisoning only the second lead was taken. The gah’ano- 
metric curves (Fig. 4) just as did the polygraphic tracings, sliofl ea 
complete dissociation. Sometimes the P-R inter\'al (correspond- 
ing to the As-Vs interval) was small, sometimes large, and occa- 
sionally the P and R coincided. At times the P and T AA'aves fe 
together, producing summation waA^es of different sizes. 

s I nm indebted to the Cardiographic Department of the Rockcteller Hospit.al for takin„ 
curves and for couperation in the study of this case. 
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Discussion of the Polygraphia and Electrocardiographic Curves. 
The usual ventricular rate in complete heart-block is between 25 
and 35. Hates of 60 have been described by Windle/ but they 
are rare. In the case of heart-block reported by Hay® and later 
by Hay and Moore,® when the ventricular rate was 80, the block 
was relieved and the auricles and ventricles beat coordinately. 
In heart-block and auricular fibrillation incident to digitalis poison- 
ing a rate of 70 has been reported by Mackenzie^ and one of 
90 by Lewis.® In incomplete heart-block associated with auricular 
tachycardia the ventricles also beat rapidly. Such cases were first 
reported by Herts and Goodhart,® Ilihl,^® Cohn,“ and Lewis. 
During the first atropine administration in the case now reported 
the ventricular rate was also unusually high, varying from 54 to 
77, while the auricular rate ranged from 108 to 124. The auricular 
and ventricular rates in the second atropine test varied respectively 
between[95 and 115 and between 50 and 69. During these periods 
the ventricular contractions were irregular. This irregularity was 
occasionally felt by palpating the pulse, and was also seen in the 
polygraphic tracings when atropine had not been given. An 
arrhythmia of this type is often the result of premature contractions 
originating at some point other than that in which the rhythmic 
ventricular beats are being generated. The aberrant origin of 
such beats is detected by the difference in shape of the electro- 
cardiographic complexes between the usual and unusual beats. 
The shape of the electric complexes of all the beats in this case, 
however, was identical, indicating that they had a common origin. 
After the administration of atropine the interventricular interval 
(R-R) was for the most part fairly uniform, being about one second; 
shorter intervals varied from 0.686 second to 0.851 second. It 
was found in the shorter beats that the time between the R waves 
and P waves immediately preceding them was in every instance 
but one between 0.1 and 0.2 second (Table I): that is to say, the 
P-R time in these cycles fell within normal limits. Taken by 
themselves it would appear that these shortened ventricular inter- 
vals resulted from contractions stimulated by the preceding auric- 
ular contractions. As they occurred after the administration 
of atropine the conclusion seemed, warranted that the degree of 
heart-block had been decreased by the removal of the depressing 
influence of the vagus nerves on conduction, and that occasionally 

* Heart, i, 2. 

5 Lancet, January 20, 1906. 

® Itid., November 10, 1906. 

’ British Med. Jour., 1911, ii, 872. 

* Heart, iii, 284. 

» Quart. Jour. Med., 1908-1909, H, 213. 

Zeitachr. f. e.\p. Path. u. Therap., 1911, ix, 277. 

" Jour. Exper. Med., 1912, xv, i, 50. 

Heart, iii, 299. 
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stimuli generated by auricular contractions were able to pass 
over the conducting system and to originate ventricular contrac- 
tions. These stimuli reached the ventricles before their time for 
rhythmic contraction and apparently resulted in sequential heart- 
beats. In the second test made at a later date the short ventricular 
cycles also appeared, but the relation between the P and R waves 
already described did not recur. It appears therefore that short 
ventricular beats can occur, that ventricular arrhythmia results, 
and that the arrhytluuia may be independent of impulses descend- 
ing from the auricle. The origin of- the shorter beats in the first 
experiment may have been accidental. No positive conclusion was 
drawn as to the degree of block that was present, The occasional 
presence of 2 to 1 heart-block (Fig. 5, Table II) is only apparent, 
and is due to the ventricular rate being at times one-half of the 
auricular. Continuations of such tracings soon show complete 
block when the auricular or ventricular rates begin to vary. The 



atropine had a marked effect in increasing the ventricular and 
auricular rates in the first administration and a less marked effect 
on the ventricular rate in the second. On this occasion measure- 
ment of the curves showed a peculiar auricular rhythm; there 
were alternate short and long interauricular (P-P) intervals 
(Table II). 

The cause of heart-block in this case is difficult to determine. 
A syphilitic lesion involving the A~V bundle can be excluded 
because of the absence of any sjqlliilitic manifestations and of a 
positive Wassermann reaction. The patient never had rheumatism, 
and so inflammatory infiltration of the conduction system is like- 
wise excluded. The favorable progress of the patient makes it 
seem unlikely that a neoplasm involved the atrioventricular bundle. 
The history suggests a direct connection between the onset of 
tuberculous peritonitis and of heart-block. The Rontgenograms 
show abnormal shadows at the pulmonary liilus, representing 
enlarged lymph nodes. The nodes are probably tuberculous. An 
extension of the tuberculous process to the heart is possible. A 
few cases of solitary tubercles in the heart have been pubbsiied. 
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In one Tabora and Tilp^^ describe a pulse rate of 48. There is no 
reason to believe that diffuse tuberculous myocarditis is present 
in this case, but the suspicion that a solitary tubercle is pressing 
upon or destroying the A-V bundle cannot be dismissed. 

The radiographic shadows in question may represent mediastinal 
nodes, and it may be that these exert pressure on the deep cardiac 
plexus and its branches. This plexus, consisting of branches from 
the vagus and sympathetic and sending filaments to the heart, is 
located over the bifurcation of the pulmonary artery, -posterior to 
the arch of the aorta and anterior to the lower end of the trachea ; 
the two distinct portions — right and left — are united around the 
lower end of the trachea. What effect such compression may have 
in causing heart-block cannot be stated. 

Snmviary and Coiiclusions. A case of complete heart-block with 
rapid arrhythmic ventricular action is recorded. Atropine was 
administrated upon two occasions. The first time the block was 
probably relieved; at the second it was not. The rate of both 
auricles and ventricle was increased. The electrical complexes of 
all the ventricular cycles, long and short, were identical. It is 
concluded therefore that ventricular arrhythmia not due to ectopic 
ventricular contractions may occur in heart-block, assuming the 
block to be complete. The cause of the block and the exact nature 
of the lesion has not been ascertained. It is supposed that a factor 
besides that due to the vagus nerves is involved in the production 
of block. 

I wish to express my indebtedness to Dr. A. E. Cohn and Dr. 
G. C. Robinson for valuable assistance in the study and preparation 
of this -case. 


Table I. 


Cycle 

Q-Q Interval. 

P-Q Interval. 

P-P Interval 

3- 4 

.965 

.466 

.516 

4- 5 

.750 

.125 

.508 

5- 6 

.988 

.522 

.600 

6- 7 

.784 

.255* 

.547 

7- S 

.964 

.063 

.655 

8- 9 

.965 

.495 

.500 

9-10 

.712 

.121 

.533 

10-11 

.964 

.539 

.564 

11-12 

.988 

.417 

.547 

12-13 

.755 

.104 

.564 

13-14 

.971 

.666 

.564 

14-15 

.732 

.158 

.562 

15-16 

.906 

.041 

.625 

16-17 

.956 

.400 

.500 

17-18 

.686 

.100 

.545 

18-19 

.964 

.500 

.627 


In all the tables the measurements are given in fractions of 
seconds. 


“ Strasshurger mod. Zcit., 1908, Heft 3. 
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Shorter beats and normal P-Q intervals (between 0.1 and 0.2 
seconds) are in heavy figures. 

With one exception (marked *) P~Q intervals of short beats 
are normal. 



Table II. 

Curve, Fig. 5. 


Cycle. 

Q-Q Interval. 

P-Q Interval. 

P-P Interval. 

1 

1.190 

.055 

.600 

o 

1.193 

.041 

.600 

3 

1.160 

.051 

.566 

4 

1.175 

.043 

.600 

5 

,1.150 

.048 

.566 

6 

1.148 

.051 

.606 

7 

1.176 

.043 

.575 

8 

1.166 

.050 

.600 

9 

1.175 

.046 

.575 

10 

1.188 

.050 

.600 

11 

l.lSl 

.054 

.537 

1? 

1.178 

.030 

.602 

13 

1.200 

.050 

.588 


Auricular about twice the ventricular rate; no short ventrieular 
beats. 

Auricular rhythm shows alternating long and short beats. 


THE ACUTE EFFECTS OF CAISSON DISEASE OE 
AEROPATHY.i 

By Seward Erdman, M.D., ; 

ADJUNCT ASSISTANT SURGEON TO BELLEVUE HOSPITAL, INSTRUCTOR IN CLINICAL BURGERY, 
CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK. 

Of all the occupational diseases which follow in the train of 
advancing civilization, together vdth development of arts, sciences, 
and industries, none is of greater interest, none more dramatic 
in its manifestations, than the oftentimes tragic effects of the 
illness to which men are liable who work in compressed air in di'S’’- 
ing, or in subaqueous construction of tunnels, jetties, foundations 
for bridges, etc. 

A man in all the vigor of health and strength descends to Ins 
daily task in the river tunnel; enters the compressed air; works 
his regular shift of three or four hours; comes out through the air 
lock by the ordinary method of decompression; ascends to the 
street and starts for home, feeling perfectly well. 

Fifteen minutes later, without the slightest warning, he is 
attacked with intense boring pains in bis legs and abdomen; or, 

* Paper read before Section IV, No. o, of the XVtIi International Congress of II>gienc and 
Demography, September 21, 1912 
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lie staggers and falls helpless to the ground, paralyzed from his 
waist down. Fortunate he is if efficient treatment be near at hand, 
and by recompression in ,the medical air lock, his pains vanish, 
his paralysis disappears, and on the morrow he returns to his work 
as usual. 

The evolution of theories and devices to enable man to subsist 
for a time under water begins with the age of Aristotle and Alex- 
ander the Great, and constitutes a fascinating study; but the first 
authentic mention of caisson disease is due to Trieger, the French 
engineer, who first successfully operated a practical caisson in 
1839. 

' The material for this paper is mainly drawn from the writer’s 
own experience of two and one-half years as a member of the 
medical staff in attendance during the construction of the East 
River tunnels from New York to Long Island City, the largest 
single enterprise ever attempted under compressed air, in which 
more than 10,000 men were employed and 3,692 cases of illness 
were reported by the medical director. Dr. F. L. ICeays. 

To designate the train of symptoms resulting from work in com- 
pressed air various terms have been used, for example, “caisson 
disease,” “divers’ palsy,” “compressed-air illness or sickness,” 
“bends,” etc. 

In an earlier paper I ventured to employ the term “aeropathy” 
as being more inclusive, and, for philological reasons, more widely 
available in all languages, and this term I shall employ hereafter 
in this paper. 

Etiology. At the outset we will state our acceptance of the 
theory that gas emboli in the blood and bodj'’ tissues are the direct 
cause of aeropathy symptoms, and a clear understanding of the 
etiology is essential to the correct interpretation of the Protean 
manifestations of this disease. 

The animal experiments of Boyle, in 1670, laid the foundation 
for this theory, and its elaboration by Hoppe-Seyler, Bert, von 
Schrotter, Silberstern, Leonard Hill, and others has placed the 
gas emboli theory in an impregnable position. 

Practically all autopsies if performed early upon victims of an 
acute attack of this disease show gas emboli in the veins and right 
heart. 

All other theories may be dismissed at once upon the ground 
that none of them accounts for the formation of a single bubble of 
gas in the body fluids, an occurrence which we believe to be the 
one necessary factor in the etiology. 

The fluids and tissues of a man working in compressed air become 
saturated with the gases of the atmosphere to a degree which 
depends upon (1) the amount of pressure (Dalton’s law); (2) the 
length of exposure; (3) the vascularity and the absorptive ability 
of the individual tissue. 
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^ No symptoms ever develop Avhile a man remains in the compressed 
air no matter what the degree of pressure nor length of exposure; 
hence we can state dogmaticallj’’ that the disease is due solely to 
the ebullition of bubbles of ags (chiefly nitrogen) brought about 
by decompression, which is so rapid that the gases cannot be carried 
by the blood to the lungs and there gotten rid of gradually as they 
have entered; consequently they are set free as bubbles in the 
body tissues and fluids, with diastrous effects in many cases, form- 
ing emboli in the circulation or damaging tissues by the force of 
their expansion. 

Phenomena op Compression. Certain interesting phenomena 
are noted during the act of compression which are largely mech-. 
anical, and may be regarded as physiological; certainly they are in 
no sense symptoms of aeropathy. 

1. The rising pressure forces inward the ear-drum membrane, 
causing discomfort, acute pain, or even rupturing this structure, 
unless the pressure be equalized by admitting air through the 
Eustachian tube, by Valsalva’s method or an equivalent. 

2. Slight rise in body temperature and sweating occur, due to 
the heat generated by the compression of the air. 

3. The denser air offers a slight resistance to expiration and 
phonation. Whispering becomes impossible, and the lessened 
amplitude of vibration renders whistling difficult or impossible, 
and in sucli an attempt the non-vibrating lips give a sensation of 
slight numbness. 

4. The voice loses its natural quality and sounds intensely nasal. 

5. A sense of exhilaration and an ease of movement is e.xi)eri- 
enced, and it is claimed that compressed-air work increases the 
appetite. 

Other phenomena of compression have been reported, but are 
now generallj'’ discredited; thus. 

Pallor of the skin and mucous membranes does not occur unless 
it be from nervousness on the part of the man entering compressed 
air for the first time. 

There is no lessening of the Amlume of the pulse; no constant 
alteration in the blood pressure; no constant change in the rate 
either of the pulse or respirations. _ . ? • 

The superficial veins do not collapse; the capillary circulation 
in a frog’s foot continues unchanged. (Hill and others.) 

There is no demonstrable change in the urinary or swea 
excretion. 

Hearing is not affected. _ ^ i i i ^ 

Phenomena of Decoimpression include chilling of the bod} , ue 
to the falling temperature in the air lock, and one may at imes 
note a crackling sound in the ears as the air escapes throug i i 
Eustachian tubes. 
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Onset of Symptoms. Tlie sjuMptoms of aeropatliy proper occur 
only as a result of decompression and after its completion. 

The time of onset is from within fifteen minutes up to a few 
hours after decompression. Among the 3692 cases at the East 
River tunnels' about 50 per cent, occurred within thirty minutes 
and 95 per cent, mthin three hours; however, 1 per cent, were 
delayed over six hours, and of these latter, four isolated and some- 
Avhat doubtful eases were said to have occurred between fifteen 
and twenty-three hours after decompression. (Keays.) 

Symptoms. — (1) Pain is by far the commonest symptom, occur- 
ring in over 88 per cent, of all cases, either as the only symptom 
or associated vdth others. Its most frequent (70 per cent.) site 
is in the lower extremities in the region of the knees, forcing the 
victim into an attitude which gives rise to the popular term “ bends,” 
or “courbatures.” Next in frequency are pains in the upper 
extremities, about the elbows and shoulders in 30 per cent. Pains 
in the abdomen occurred in about 5 per cent, of the cases, but 
were of greater significance than were pains in the extremities 
in that they more often preceded or accompanied cases of severe 
prostration or paralysis. 

2. Vertigo, or, in the parlance of the workers, “staggers,” was 
met with in over 5 per cent., and is explainable by the formation 
of bubbles in the labyrinth of the internal ear, or when accom- 
panied by nausea and vomiting it may be due to cerebellar gas 
embolism. 

3. Cerebrospinal cases, including transient or permanent paral- 
yses, such as hemiplegia, paraplegia, loss of bladder and rectal 
control, represented 2.16 per cent. 

4. Dyspnea, called “ chokes,” of a type resembling an asthmatic 
attack, occurred in over 1.5 per cent., and may well be due to 
multiple small gas emboli in the pulmonary vessels; for were it of 

. central nervous origin it would naturally be accompanied by 
other serious nerve disturbances, which is not the case. 

5. Prostration of moderate degree associated with pains in some 
some part of the body made up 1.25 per cent. 

6. Collapse, with partial or complete unconsciousness happened 
in about 0.46 per cent. 

7. Fatal cases were 20 in number, or 0.54 per cent., and occurred 
either with rapid onset of unconsciousness and collapse; or with 
pains and protration, accompanied by nausea and vomiting; or 
with paralyses; or from later complications of persistent paraplegia. 

Classification of Symptoms (Acute). The symptoms of 
aeropathy will vary with the anatomic part affected, with the 
amount of gas set free, and the consequent degree of disturbance 
of function. 

Connective tissue, especially fat, Avith its peculiar ability of 
absorbing four times more nitrogen than other tissues, and its 
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poor blood supply, becomes desaturated more slowly than other 
body tissues; and it is found in practice that fat men are ill adapted 
to work in compressed air. 

Proceeding therefore to tabulate symptoms with reference to the 
structures affected, we find symptoms referable to the following: 

1. Nervous System, (a) Peripheral Nerves. Pain occurring 
in the extremities or abdomen in over 88 per cent, of all cases, 
without other evidence of spinal-cord irritation, except in a little 
over 2 per cent., must admittedly be due to peripheral irritation 
of nerves and nerve terminals by bubbles of gas in the nerve sheath, 
in fascial tissues, beneath the periosteum or in bone-marrow, etc. 

Numbness, anesthesia, and paresthesia are doubtless capable of 
the same explanation. 

One form of paresthesia, called by the workmen “itch,” is quite 
common, is distressing while it lasts, but is never of serious import. 
This may be explained, as Hill does, as due to bubbles in the sub- 
cutaneous areolar tissue; but in my experience it is no more common 
in fat men than in thin men; it occurs especially when sweating 
has been less free, and it is usually at once relieved by a hot bath 
or sweating, all of which make it more probable that it is caused 
by expanding bubbles in the sweat glands. 

(6) Central Nervous System. Brain: Unconsciousness, stupor, 
and collapse may be due to cerebral gas-embolism or the resulting 
edema, or are secondary to circulatory failure due to coronary 
or pulmonary embolism. 

Cerebral gas-embolism may also cause temporary aphasia, 
incoherence of speech, ataxia, vomiting, vertigo, headache; or 
such signs as hemiplegia, monoplegia, convulsions, nystagmus, 
and tongue deviations, depending upon what area is affected. 

Actual tearing of nerve tissue and hemorrhage may arise from 
the expansion of bubbles of gas, resulting in organic lesions. 

Spinal Cord: Affections of the spinal cord include paraplegia, , 
monoplegia, loss of bladder and rectal control, partial paralyses, 
spasticity, exaggerated, diminished, or absent reflexes; anesthesia, 
anesthesia dolorosa, etc.; and vith hemorrhage into the cord the 
symptoms maj’^ become permanent and a true myelitis may de^Tlop. 

Frequently, however, there is only a temporary weakness and 
numbness of the legs, with or without retention of urine. 

2. Special Senses (a) Eye. Transient blindness, diplopia, and 
nystagmus may occur. 

(6) Ear. Perforation of the drum membrane may occur, but 
only during compression, hence it is not properly a symptom of 
aeropathy. Deafness and vertigo may follow the formation o 
bubbles in the lab^Tinth or hemorrhage in tlie same situation. 

3. Vascular System. Gas emboli in the veins of the systemic 
and portal system, in the right heart, in the pulmonary and coro- 
nary A'essels, have been found so regularly in animal expenmen 
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tation and at autopsies upon fatal cases among men (provided the 
autopsy be performed within twenty hours after death from an 
acute attack) that this fact forms the whole basis of our under- 
standing of the etiology of this disease. The bluish “mottling” 
of the sldn, seen over the chest and abdomen in some of the more 
severe cases, is caused by embolism of the superficial veins, with 
consequent stasis. 

Lymphatic obstruction by gas embolism is doubtless the explan- 
ation of the several instances of localized edema of a small area of 
an extremity. 

4. Respiratory System. The symptom called “chokes” has 
been described above. In certain fatal cases there has been found 
edema of the lungs, also interstitial emphysema of the parenchyma. 

5. Gastro-intestinal SyivIptoms, further than the epigastric 
pains and the nausea and vomiting above mentioned, are not 
encountered. 

6. Internal Organs, such as the liver, spleen, kidneys, do 
not give any acute signs, although at autopsy they may be found 
affected. 

7. The Sexual Apparatus is only affected as a result of spinal- 
cord injury, which may give rise to priapism, etc. 

8. The Bones, Joints, and Periosteum. In one case necrosis 
of the femur resulted apparently from thrombosis of the medullary 
artery. The deep-seated pains so frequently referred to the long 
bones of the extremities and to the joints may be due either to 
collections of expanding bubbles under the fascial planes or under 
the periosteum; or, as Hill suggests, in the yellow marrow, which 
structure is rich in fat and deficient in circulation. 

9. The Skin and Subcutaneous Tissues. The symptoms of 
“itch” and the “mottling” of the skin have been described above. 
Subcutaneous emphysema, without trauma, is met with in a few 
cases during life, and frequently in autopsies, especially along the 
course of the large veins of the extremities. Its presence as an 
accompaniment of contusions and punctured wounds I have several 
times demonstrated, and ' it is doubtless due to the setting free of 
gas from the extravasated blood; for it is hardly likely that such 
an amount of compressed air could enter through the puncture. 

10. Localized Collections of Gas, aside from the small 
emboli scattered through the body, include the large collections 
found in the right side of the heart at autopsy (case sited below). 
At one autopsy which I witnessed there was a collection of about 
5 c.c. of gas beneath the mucosa of the jejunum. In tAvo other 
cases I succeeded in aspirating about 1 c.c. of gas from beneath 
the periosteum of the tibia; its presence Avas CAudenced by a soft 
cushion-like SAvelling in this area. 

11. Miscellany. In general wounds bleed as freely and heal 
as readily in the compressed air as in the normal atmosphere. 
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Infections of the middle ear and of the sinuses wliich communicate 
with the nose are favored by the efforts of men to force open tlie 
Eustacliian tubes during compression, which factor also accounts 
for most of the infrequent cases of epistaxis in caisson work. 

In the use of the diving helmet, however, bursting of the air 
tube may cause epistaxis, ecchymoses, ruptured eardrums, etc., 
by the cupping effect of sudden removal of pressure from the upper 
part of the body. 

Cystitis, pyelonephritis, mj'^elitis, and meningitis may occur 
as sequels of cord injury, but are not properly among the acute 
effects. 

Conclusion. In a paper so limited little more than an outline 
of the acute effects of aeropathy is possible. In conclusion there- 
fore I would report what is I believe the first analysis ever made 
of the gases found in the right heart of a man who died from the 
effects of this disease. 

November 19, 1907, with the assistance of Dr. J. E. McWhorter, 
we collected 3.1 c.c. of gas by aspiration from the right heart at 
the autopsy, fourteen hoUrs post mortem, of a man who died in 
one hour after a seventeen minute decompression, following eight 
hours’ exposure to -1-30 pounds pressure. Upon analysis this gas 
yielded nitrogen 80 per cent., CO 2 20 per cent., which percentages 
are in accord with analyses made in animal experiments by various 
writers on this subject. 
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THE LATE MANIFESTATIONS OF COMPRESSED-AIR 

DISEASE.! 

By Peter Bassoe, M.D,, 

ASSOCIATE PROFESSOR OF XEBVOUS AMD MENTAL DISEASES IN RUSH MEDICAL COLLEGE, 

CHICAGO, ILLINOIS. 

In this paper attention is called to the ailments met in com- 
pressed-air workers years after the ex-posure and acute manifesta- 

1 This work was partly conducted under a grant from the Otho S. A. Sprague Memorial 
Institute. Read before the XVth International Congress of Hygiene and Deraogrnp i> 
Washington, September 24, 1912. 
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tions. The material is practically the same as that which formed 
the basis of the article on compressed-air disease in the “Report 
of the Commission on Occupational Diseases of Illinois” (published 
in Chicago, 1911). An abstract of this report, read before the 
Chicago Neurological Society ,2 is as follows; 

“Some of the men examined had had their acute attacks many 
years ago; others during the present year. Of the 161 men, 87 
had various affections of the ears, causing permanent impairment 
of hearing in 65 cases; 141 gave a history of “bends,” that is, 
severe muscular and articular pains; 34 had paralysis, most generally 
transient and affecting the legs, although 3 men have permanent 
partial paralysis of one arm and 3 of both legs; 11 present more 
or less chronic joint pain and stiffness. One of these men who 
developed an affection of the hip immediately after working his 
second shift in compressed air twelve years ago has been an invalid 
ever since, and presents the typical a;-ray picture of arthritis 
deformans. He had been in perfect health before these two expo- 
sures to compressed air. One man mth signs of caisson myelitis 
had a spontaneous fracture of the patella eleven years after the 
acute attack which had consisted of numbness in both lower 
extremities, followed by pain; 12 men now present signs of some 
degree of permanent cord disease; 13 were delirious or unconscious 
during the acute attack; 33 complained of vertigo as a prominent 
symptom; 6 of vomiting during the acute stage; 11 of incontinence 
or retention of urine; 5 had numbness without paralysis; 6 had 
“blind staggers,” that is, labyrintliine vertigo, with nystagmus; 
2 had “chokes.” Several men gave a history of large swellings 
of the soft part of the chest wall or in the vicinity of joints. Bassoe 
had not seen them at this stage, but agrees with Heller, Mager, 
and Schrotter that the swellings are due to vasomotor disturbances 
of central origin, not to local liberation of gas (tumeurs gazeuses), 
as has been claimed by French writers. He considers the nitrogen- 
bubble theory of Paul Bert fully proved by both the observations 
on human beings and the abundant experimental work recorded 
in the literature. The cases treated by immediate “recompres- 
sion” had fared much better than those not so treated.” 

Early in 1912 a number of these men were subjected to reneAved 
and more thorough examination. They naturally group themselves 
in three classes, which will be taken up separately and illustrated 
by case records: 

I. Cases in which spinal cord symptoms predominate: “caisson 
myelitis. ” 

II. Cases of permanent joint affections, with the clinical and 
x-ray picture of arthritis deformans. 

HI. Cases of permanent ear affections. 


’ Jour. Ncrv. and Ment. Dis., June, 1911. 



528 BASSOE; late manifestations of coi^ipressed-air disease 

Naturally some men present symjitoms belonging in two or 
all three of these classes, but, as a rule, one set of symptoms 
predominates. 

Class I. Cases of “ Caisson Myelitis. ” 

Group A. Cases with signs of trophic osteo-artliropathies dependent 
on the cord lesions. 

Case I (Illinois report. Case 23) .—Attack of “bends,” with 
numbness of legs and stiffness of knees, in 1898; spontaneous 
fracture of patella in 1909; porosis and atrophy of fragments; 
fracture of external tuberosity of humerus in 1911. Signs of cord 
disease. 

Male, aged forty years. Fourteen years ago he worked on Oak 
Street Water Tunnel, in eight-hour shifts. Pressure, twenty- 
eight to thirty-two pounds. After working for a week he had the 
first attack of “bends.” Decompression three and a half to five 
minutes. Five and a half hours later was taken with numbness 
and cold feeling in both lower extremities from the hips down, 
followed by severe pain for six or eight hours and stiffness in the 
right knee. He returned to work in two days and then the knee 
felt better, but it has never been well since. In January, 1909, 
on getting up from a chair, the right patella was fractured and an 
abscess formed. He was laid up for five months. In August, 
1909, he fell four feet and cut the skin over the right knee. On 
another occasion, on coming out from the lock, he had bleeding 
from the nose and ears. He returned to the lock and the trouble 
stopped. He has also worked on the Illinois Tunnel and the Four 
Mile Water Tunnel without trouble. He denies syphilis, but 
admits gonorrhea. He states that from the time of the acute 
attack of “bends” until the patella was fractured he had only 
slight pain. 

Examination in October, 1910: Pupils normal. The right knee 
is stiff; there is a scar across it and there is palpable evidence of an 
old fracture of the patella. Ankle jerks absent; left knee jerk 
absent; right knee jerk cannot be tested on account of limitation 
of motion. On stroking the sole of the foot extensor response of 
the right big toe is obtained, and flexor response on the left side. 
Sensation normal. No sphincter disturbance. 

Dr. Hollis E. Potter took an .r-ray picture of the right knee and 
reports the following findings; “Fracture of the right patella 
at a point just below the middle of the bone. Diastasis of frag- 
ments of two inches. A third and smaller fragment lies between 
the two main portions. The lower fragment is elongated at the 
point of rupture. All surfaces of the fragments as now seen are 
rounded off, leaving no angles or corners. All fragments shov 

porosis and bone atrophy. ” . , i i 

In the spring of 1911 he fell on the floor on his left hand an 
sustained a fracture of the greater tuberosity of the humerus. 
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He admits rather heavy drinking, which probably accounts for 
an enlargement of the liver, which ivas quite marked when he was 
reexamined in April, 1912. Then the right knee was found to be 
more freely movable, while there was slight limitation of motion 
at the right ankle. The knee and ankle jerks were now obtained 
on both sides, the former even exaggerated. The right knee jerk 
was stronger than the left, and the right-sided Babinski sign 
persisted. No ataxia. Sensation normal. Blood pressure equals 
150 mm. of mercury. Urine normal. 

Case II (Illinois report. Case 59). — “Bends” in right knee in 
1890; lame ever since; looseness of patella, with atrophy of bone; 
disturbances of reflexes and sensation. 

(Cousin of Case I.) Male, aged forty-five years. Twenty years 
ago he worked on the Four Mile Tunnel at a pressure up to twenty- 
five pounds. He had several light attacks of “bends,” and then, 
after he had been in the tunnel at a pressure of twenty-five pounds 
for about twenty-five minutes, he was taken with nosebleed, and 
five minutes later with bleeding from the left ear. He went out 
through the lock in one or two minutes, and on coming out bled 
from both ears. While still in the lock he had severe pain in the 
left temple and the left side of the forehead. After coming out 
the pain was less severe, but he was dizzy. Twenty-four hours 
later he was taken with severe pain in the right knee, which lasted 
for seven months. He was in the Cook County Hospital and two 
other hospitals on account of the pain, which later particularly 
involved the left knee and left arm. Twenty-seven months after 
the onset he went to work as an elevator man in the Cook County 
Hospital. He did this work for three months and gradually im- 
proved. Three years ago he tried to work in compressed air at 
Gary, Indiana. The pressure was seventeen pounds, and he only 
worked one shift, as he developed a peculiar sensation in the left 
arm. 

He still limps, dragging the right leg. In the spring of every year 
he has more pain, and he then often has noticed that the right 
patella appears to be very loose. The left arm is numb in the 
region of the elbow. He has had no sphincter disturbance. He 
works most of the time, but can only do lighter work. 

The watch-tick is heard at two inches in the left ear and at four 
inches in the right ear. Wrist jerks are absent, the elbow jerks 
diminished; abdominal reflex not obtained. The right cremasteric 
reflex is stronger than the left; the knee jerks are increased; the 
plantar reflexes are normal. The right ankle jerk is diminished; 
the left not obtainable. Tactile and pain sense are moderately 
diminished in both legs, especially on the outer surfaces. The right 
lower extremity is two inches shorter than the left, and the cir- 
cumference of the right thigh is two inches less than that of the 
left, while the circumference of the right calf is only one-half inch 

VOL. 145 , NO. 4 . — ^APRIL, 1913 . 18 



530 bassoe; late manifestations of compressed-air disease 

less than that on the left side. The right patella is slightly more 
movable than the left. 

On account of the looseness of the right patella the patient Avas 
referred to Dr. Hollis E. Potter for .T-ray examination of the right 
knee. Dr. Potter’s report is as folloAvs: “The noticeable feature 
is a lateral vddening of the upper face of the tibia, alloA\hng a pro- 
jection of one-half inch of this bone beyond the articular surface 
of the femur. It is difficult to account for this, since all profiles of 
both bones are smooth and regular, excepting a slight roughening 
of the inner condyle of the femur on its articular surface, suggesting 
cartilaginous loss. Slight atrophy of patellar borders. ” 

Many years ago he injured the right eye in a dynamite blast, 
and the right pupil has been dilated CA'^er since. Formerlj' the 
pupils Avere equal and the eyes normal in everj’- Avay, according to 
the patient’s statement. 

Case III (Illinois report, Case 37). — Repeated attacks of “bends” 
for tAA’^enty-seven years; paralysis and incontinence in 1910; signs 
of cord disease; islands of atrophy and of sclerosis in tibia. 

Male, aged forty-six years. He has Avorked in compressed air 
in various places since seventeen years of age. Had “bends” 
•lightly in Ncav York and Ncaa^ Jersey, Avorse in Cleveland, AAdiere 
the pressure Avas forty-eight pounds, and AAffiere he Avorked in tAVO- 
hour shifts, at intervals of four hours. After exit in four minutes 
he AA^as taken Avith severe pain in the legs and arms and AA^as in a 
hospital for four Aveeks. He could not stand high pressure Avell after- 
Avard; developed the “ bends ” again, and left Cleveland. When AA'ork- 
ing on the Four Mile Tunnel in Chicago, at a pressure of tAA'cnW- 
seAmn to thirty pounds, he had slight “bends” after coming out 
through the lock in about three minutes, and he had to abstain from 
AAmrking for three days on account of the pain. In 1910 he Avorkcd 
at Hibbing, Minnesota, Avhere an ore shaft Avas sunk. Pressure, 
thirty-eight to forty pounds. After his first shift of tAAm hours on 
January 20, he came out through the lock in about one and a half 
minutes, although the posted order of the company Avas that the 
time should not be less than fifteen minutes. But there AA^as a 
"green” lock-tender. Immediately after exit he had severe pain 
in the abdomen and extremities, could not Avalk, and at the same 
time the left ear-drum A\'as ruptured, AAdth bleeding from the ears. 
Pie Avas placed in the hospital lock, Avithout relief; then he had a 
hot bath, and Avas placed in the hospital lock a second time. He 
Avas in the hospital for three weeks, and then stayed &ve AA'ceks 
at the hotel, unable to work. He could not AA'alk for scA'^en Aveek.s 
after the onset, and had incontinence of urine and feces until a icaa 
months before being seen in October, 1910. At that time urination 
and defecation Avere still precipitate, and he still had some weakness 
and pain in the legs. He could not hear watch-tick when the watcn 
was in contact with the left ear; barely heard it in the right ear. 
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Knee jerks were normal or slightly exaggerated. Right ankle jerk 
was absent (left not tested). He did not feel pinpricks in the legs 
and hands. He said that when examined at the hospital at 
Hibbing he could not feel pinpricks. 

When seen again, in April, 1912, he had not been in compressed 
air since the previous examination. He had worked some, but was 
troubled with pain in the right leg and occasional incontinence of 
urine and feces; of the former, especially after drinking beer. The 
right leg sometimes “gave way” when he walked, but recovered 
after a brief rest. The right ankle ivas considerably stiffened, while 
there was normal range of motion in the other joints. There is now 
distinct analgesia only of the outer part of the left foot, and the 
outer aspect of the lower third of the left leg. No Romberg sign. 
Blood pressure equals 100 mm. of mereurjL 

Z-ray examination by Dr. Hollis E. Potter fails to show any 
bony change to account for the stiffness of the right ankle. There 
is no change in the tibia within an inch of the ankle-joint, but 
from this level and extending upward there are irregularly shaped 
islands of atrophy and of sclerosis in the interior of the bone. 
There is also mushrooming of the anterior portion of the astragalus 
into the scaphoid, resulting in flat-foot. 

Group B. Very himiied Persistent Cord Lesions. 

Case IV (Illinois report. Case 110). — Two attacks in 1896; 
permanent sensory loss in left ring and little fingers. 

Male, aged fifty-two years. About 1896 he worked for six months 
in compressed air at the Sixty-eighth Street Tunnel in Chicago. 
Pie had two attacks. The first one occurred after coming out 
from a pressure of twenty pounds. He had severe bursting sensa- 
tion in the head, nosebleed, ringing in the ears, and dizziness. On 
returning to compressed air he was considerably relieved, but 
on coming out the second time the ring and little fingers of the 
left hand became numb. He could move them, but they were 
evidently analgesic, as four months later a piece of flesh was acci- 
dentally torn out of the little finger without causing him any pain. 
The right heel also became numb in this attack, and remained so 
for about six months. He stayed away from work one week. The 
second attack occurred a month later, and consisted of similar 
sensations in the head. He again improved on returning to com- 
pressed air. The condition of the affected fingers and heel was 
not changed by this attack. He lost two shifts. A few years 
later he worked on the Oak Street Tunnel, and had no trouble 
except that he was “blocked” a few times. He quit compressed- 
air work and now works at a pumping station. 

Examination in 1910 revealed diminished tactile, pain, and 
temperature sense of the left ring and little fingers, and of the 
ulnar side of the hand and forearm, more so on the extensor surface. 
The wrist, elbow, knee, and ankle jerks were normal. The watch- 
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tick was heard at eight inches on the left side^ twelve inches on the 
right side, and he is now in good health. 

When reexamined in June, 1912, he still complained of sleepy 
. feeling” in the same fingers and in the ulnar portion of the hand. 
The anesthesia remained, and there was also loss of the sense of 
passive motion in the affected fingers. 

Case V (Illinois report. Case 107).— Attack of pain in right 
hand and forearm in 1898; persistent analgesic area on forearm. 

_ Male, aged thirty-nine years. In 1898 he worked on the Sixty- 
eighth Street Tunnel, Chicago, and after working three months he 
had an attack while at work, at a pressure of eighteen to twenty- 
four pounds. He was taken with pain in the fingers of the right 
hand, which ascended to the elbow, and was very severe. He 
went out through the lock in three or four minutes, which was 
unusually slow, and then became dizz^'^ and had ringing in the 
ears. The pain remained about the same and lasted for five weeks. 
He went to work after ten weeks, but not in compressed air until 
working on the Thirty-ninth Street Tunnel about three years 
later. The pressure here generally was twelve pounds," and he had 
no trouble. 

The right arm has been a little weak ever since the attack, and 
occasionally there is a “stitching” pain in it after a hard day’s 
work. On examination the arm reflexes and tactile sensation in 
the arm are normal, but there is an analgesic area in the inner half 
of the upper third of the anterior surface of the right forearm. 
Knee and ankle jerks increased without clonus. Watch-tick 
heard at four inches in the left ear, ten inches in the right ear. 

When seen again in March, 1912, he said he had been forced 
to give up his work as a bricklayer’s tender because heavy lifting 
would cause pain and subsequent “falling asleep” of the right 
arm from the elbow down. 

Three other eases of this kind will be placed in Class III on 
account of the more important joint lesion (Cases XII, XIII, XV). 

Group C. Cases of Ordinary More or Less Extensive “Caisson 
Myelitis. ” 

Case VI (Illinois report. Case 8). — Onset in 1890; persistent 
pain in the legs and precipitate micturition; changes in the reflexes. 

hlale, aged fifty-four years. First seen in July, 1910. He Avorked 
under compressed air on the Four Mile Tunnel, Chicago, from 1S90 
to 1893, and had charge of the bricklajdng. He had the “bends” 
three times. The first time after an eight-hour sluft lie came out 
from a pressure of twentA’’-tAVO pounds in two or three minutes, 
although he had been advised by the engineer in charge to spend 
ten minutes; but this precaution was seldom taken. In half an 
hour he was taken with severe pain in the knees, shoulders, and 
AATists, became dizzy, fell down in the street, and was picked up 
”bj' a policeman, ivho thought he was drunk, until informed to tlie 
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contrary by other workmen. He returned to work the next day. 
The seeond attaek was similar, starting with pain in the knees, 
then he was dizzy and slightly dazed. He returned to work the 
next day. The tliird attaek came on one-half hour after less than 
five minutes’ decompression after an eight-hour shift in pressure of 
thirty-three to thirty-five pounds. He was attacked with dizzi- 
ness and pain in the knees. Was taken home, stayed in bed for 
about thirty-six hours, was not clear mentally, sat up in bed, and 
“mumbled.” He returned to ivork in a week, but the legs were 
weak and aching and the back was painful on stooping. There was 
no sphincter disturbance at first, but in a few weeks he developed 
precipitate urination, which grew worse and became permanent. He 
had to give up work, and was a patient in the Cook County Hospital 
from February to May, 1S95. His case then seemed to have 
attracted considerable attention. He has never recovered, has 
suffered much pain, and walks very poorly. Has not been able 
to work at his trade since then, and has been idle most of the time; 
but at the time of examination had an easy position as night watch- 
man. He was in perfect health before working in compressed air, 
but has been a heavy drinker. On examination there is found 
opacity of the left cornea. The right pupil reacts to light. Hear- 
ing in the right ear is defective, the watch-tick only being heard 
on contact. In the left ear it is heard at three inches. He cannot 
get the right heel down to the floor except when the left heel is 
raised. The left knee jerk is considerably exaggerated, but the 
right is about normal. Both ankle jerks are diminished, the left 
more so. Arm reflexes normal. Sensation normal. He died 
suddenly in 1911. 

Case VII (Illinois report. Case 155). — Four attacks of “bends,” 
one associated with transient paralysis of both legs and retention 
of urine. Increased reflexes and sensory disturbance. 

Male, aged twenty-four years, was seen in November, 1910, 
at St. Louis, where he was working in caissons for the new bridge. 
He had worked in compressed air since 1903. The first attack 
was in 1907, and came on after working at a pressure of twenty- 
two pounds. The decompression lasted seven minutes, and ten 
minutes later he was taken with severe pain in the left knee. He 
was well in two days and had the second attack six months later, 
after coming out from a pressure of twenty-eight pounds in ten 
minutes. He had pain aeross the abdomen, and “knots” formed 
in the abdominal muscles. Both legs were paralyzed for two hours 
and he had to be catheterized for two weeks. For the next six 
months there was some dribbling of urine, and since that time the 
legs “fall asleep” easibv He returned to work in a month and 
worked two three-hour shifts at a pressure of thirty pounds in 
one day. After eoming out from the second half in ten or twelve 
minutes he was immediately taken with pain in the abdomen. 
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He took bath and was then suddenly attacked with extreme 
dizziness, tinnitus, and nausea. He could not see plainly j every- 
thing seemed to whirl around. He did not vomit until a physi- 
cian gave him medicine, which he thinks was an emetic. He was 
in the hospital for ten da 3 ''sj could walk after four daj^s, but some 
dizziness remained for two months. Tinnitus and complete deaf- 
ness were present the first three days, and hearing has never been 
normal since. Then he had a couple of attacks of “bends” while 
working on two bridges in Arkansas. The first one was slight and 
affected the hips; the second one was rather severe, affected the 
left arm, and he did not fully recover for a week. Since February, 
1910,_ he worked on the bridge at St. Louis, and in April, while 
working two daily two-hour shifts at a pressure of forty pounds, 
he had an attack. Decompression lasted fifteen minutes, follow- 
ing which he was taken with pain in the left hip, which lasted 
all night, and finally, was relieved in the hospital lock, but he had 
to go in and out four times. Aside from these definite attacks he 
has frequently had some burning in the skin of the abdomen and 
of the left arm after coming out. This has occurred as a regular 
thing when the pressure was high. He has also frequently been 
dizzy for about ten minutes after coming out. 

Watcli-tick heard in right ear at three feet; in the left ear not 
heard on contact, but C-2 tuning-fork is heard. Both knee and 
ankle jerks are exaggerated, and there is reduced pain sensation 
in the left leg. 

In this connection the following case is of interest as showing 
how repeated attacks with severe acute symptoms may fail to 
produce any permanent disease: 

Case VHI (Illinois report, Case 147). 

Male, aged thirty-six years; foreman. Seen at St. Louis in 
November, 1910, where the following record was made: Has 
worked in compressed air for ten years, much of the time as fore- 
man or superintendent; has made his own rules, and has stayed 
much longer in and come out more quicldy from the compressed 
air than the ordinary laborers are permitted to do. 

The first attack occurred at Canadian, Texas, in 1905. He 
stayed in a caisson, which had sunk, for one and a half hours at a 
pressure of fifty-three pounds, and came out in about five minutes. 
Then stood out in the cold air for a while, and after fifteen minutes 
suddenly became paralyzed from the waist down. He had no 
pain, could not move the legs for eight days, had to be catheterized 
for ten days, and required enemas to move the bowels. He then 
improved rapidly, but had severe pain in the knees and ‘inkles 
for four days after recovering from the paralysis. He had ful 
control of the bladder after the retention ceased, but there was 
burning on micturition for some time. The catheter had not been 
boiled, and had been passed by a “sand-hog.” The ne.xt attack 
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occurred in Arkansas one year ago, after he had spent twelve 
consecutive hours in a pressure of Wty pounds. He came out 
as rapidly as the valve would permit, and had severe pain in the 
right shoulder for two daj'^s. He had no trouble when working on 
the Traction Bridge at St. Louis, but has had two attacks while 
working on the new bridge since last February. The first one 
occurred on the Illinois side last September. He spent seven 
hours at a pressure of fifty-one and one-half pounds, and came 
out in three and one-half minutes, while the time prescribed for 
the men Avas thirty-five to forty minutes. Five hours later, when 
in bed, he AA'as taken with slight pain in the knees, and one hour 
afterward became paralyzed from the waist down. He AA^as placed 
in the hospital lock forty-five minutes after the onset of paralysis, 
and moA''ement returned in thirty-five minutes. He stayed in the 
hospital lock for about eighteen hours, and then was AA^ell and 
returned to Avork. The second attack also occurred on the Illinois 
side, on October 25. He stayed in a pressure of forty-fiAm pounds 
for seAmral hours, came out in three to five minutes, and half an 
hour later Avas taken Avith pain in the right shoulder. He used 
hot applications AA'ithout any benefit, and two hours later he AA^ent 
to the hospital lock, where he remained for seventeen hours, during 
which he had no relief at all, and after coming out he Avas AA'orse 
than before. The arm is still weak and hurts a little. There was 
no swelling. Reflexes and sensation in both arms normal. Knee 
jerks brisk. 

Class II. Cases of Permanent Joint Disease of the Type 
OF Arthritis Deformans. 

In the course of this investigation seA’^eral cases were observed 
in Avhich chronic arthritis of one or more joints had developed as 
a sequel of “bends” in the vicinity of the joints affected. The 
histories are so explicit on the point of the origin of the joint trouble 
in attacks of articular pain immediately following exposure to 
compressed air that it seems an etiological relationship must exist. 
In some of the cases (XH, XHI, XV) acute cord symptoms as 
Avell as persistent ones Avere present, so as to make it possible that 
AA^e are dealing with the osteoarthropathies previously considered, 
AALile in others it seems simpler and more reasonable to assume 
that the joint changes are the result of trauma to the articular 
structures by the local liberation of air — a AA'^ell-recognized and 
common phenomenon. 

Case IX (Illinois report, Case 47). — ^Typical arthritis deformans 
of right hip; onset in 1899 after working only two shifts. 

Male, aged sixty-nine years; carpenter. Twenty years ago he 
AAmrked on the Four Mile Tunnel in Chicago without trouble. 
Eleven years ago he did some carpenter work in the Oak Street 
Tunnel and worked two eight-hour shifts under a pressure of about 
thirtj' pounds, from AAdiich he came out rapidly. On the way home 
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from the last one he was taken with pains in the legs, which became 
extremely severe and lasted all night. He says that he was blue 
all over the body and the phj^sician could not feel his pulse. The 
blueness disappeared after rubbing the skin. He went to work 
in four days, but the legs were weak, especially the right one. 
He has walked lame ever since on account of pain, which is chiefly 
felt in the right groin, and especially comes on when he starts 
walking. A year after the onset he saw the late Dr. Christian 
Fenger, who put on an extension apparatus for ten weeks. Then 
he felt worse and had to use crutches for a year. He has not worked 
since this time. He never had any rheumatism, and was in good 
health before this occurrence. The knee jerks are brisk and the 
ankle jerks normal. Sensation and plantar reflex in the right leg 
normal. He had no sphincter disturbance, but now has to get 
up at night to urinate. There is an apparent lengthening of the 
right leg, wliich he says has been present ever since the extension 
apparatus was used. 

Dr. Hollis E. Potter took an x-rtiy picture of the right hip and 
reports the findings as follows: “All changes are compatible 
with an arthritis deformans of the hip-joint, namelj^: The head 
of the femur is flattened and mushroomed; the neck of the femur 
appears shorter and wider; cartilaginous space decreased; osteo- 
phytes laid down at edges of cartilage, acetabulum, and head of 
femur. ” 

The above notes were made in October, 1910. When last seen 
in May, 1912, the condition of the hip remained the same. The 
distance from the anterior superior spine to the inner malleolus 
was the same on both sides, but that from the umbilicus to the 
inner malleolus was 1.5 cm. greater on the right side. There was 
limitation of motion in the right hip in all directions. 

Case X (Illinois report. Case 115). — ^Attack of “bends” in 
1901, at once followed by pain in the right knee and a couple of 
years later by pain and stiffness of the right hip. Typical advanced 
arthritis deformans of the latter. 

Male, aged forty-eight years. In 1901 he worked on the Thirty- 
ninth Street Tunnel without trouble. Then in Cincinnati for three 
months in 1902. His first shift was six hours at a pressure of fifty 
pounds. He came out through two locks, spending five minutes 
altogether. One and a half hours later he was taken vfith severe 
pain in the right knee, chiefly located at the inside of the patella. 
It was severe for three days. Neither hospital lock nor a bath- 
tub was available. He has had more or less pain in the right knee 
ever since. He became unable to bend the knee fully, and could 
onij’’ walk a few blocks. He worked as a bricklayer until 190 j, 
and since then has been a masonry inspector for the cit 3 ^ He has 
been in compressed air oceasionallj’^, but has had no further attack. 
Two or three years after the acute attack he also developed pain 
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in the right hip, and this joint gradually became stiff. He has 
been considerably better during the last one and a half years, and 
ascribed the improvement to massage. Examination revealed 
marked limitation of motion in the right hip. The knee and ankle 
jerks are exaggerated, slightly more so on the right side. Sensa- 
tion in the lower extremity is normal, but he complains of occa- 
sional sensation of pins and needles in the soles of the feet, and 
sometimes the fingers become white and feel a little numb. When 
standing long the pain in the hip and knee gets worse, and the 
thigh feels numb. X-ray picture of the hip taken by Dr. Max 
Reiehmann in 1912 shows the joint partly obliterated by bony 
hypertrophy along the acetabular margin and at the base of the 
head of the femur. There is plastic overgrowth of bone at the 
upper margin of the neck. There is slight upward wandering of 
the acetabulum compatible with shortening of one-half inch. 
The condition is typical of advanced arthritis deformans of the 
hypertrophic type secondary to an atrophic state. 

Case XI (Illinois report. Case 72). — ^Attacks of bends and 
vertigo in 1905; since then repeated joint swellings; z-ray find- 
ings typical of arthritis deformans in knees and ankles; areas 
of atrophy and sclerosis of bone in right fibula. 

Male, aged forty-one years. In 1905 he worked for nearly a 
year as timekeeper at the East Boston Tunnel. Pressure variable; 
maximum, twenty-six pounds. After worldng ten weeks he had his 
first attack after coming out from a four-hour sliift at a pressure of 
twenty-six pounds in eight or ten minutes. Immediately after exit 
he was taken with dizziness, bleeding from nose, ears, and eyes, pain 
in the knees and ankles, and across the small of the back. He was 
taken home in a carriage and stayed in bed for four weeks, during 
which the pain was continuous and severe, especially in the back. 
He could move the legs, but could not get up on account of the 
pain. Urination was slow, followed by dribbling, and has remained 
so. Sexual power not affected. Some dizziness and tinnitus, 
especially on right side, have persisted. Pie returned to work in 
six weeks, but could do very little. Two weeks later, after coming 
out in ten or twelve minutes from a pressure of twenty-four pounds, 
he was again taken with dizziness, nosebleed, and pain in the 
knees and back. Stayed in bed three weeks. After another week 
he went to work, but never returned to compressed air, and has 
worked as a salesman and insurance agent. He has become gener- 
ally nervous, suffers considerably from pain in the back and knees, 
headache, and tinnitus, the latter particularly during colds. Occa- 
sionally there is swelling of the knees and ankles, all of which 
joints became swollen within a few hours after exit from the lock 
at the time of the attack. These joints now become swollen about 
once a month, usually all four at a time, and the swelling lasts 
from a few days to two weeks. 
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The watch-tick is heard in the right ear at six inches, left ear 
at twelve inches. Knee and ankle jerks normal. There is much 
tenderness about the knees and a grating is felt when the patellse 
are moved. 

"When last seen, June, 1912, he stated that he had been in bed 
for a month during the winter on account of pain and swelling of 
the knees, anldes, and hands. Grating in the knees, especially 
the right one, was still present. 

A"-ray pictures of the right knee, as interpreted by Dr. Hollis 
E. Potter, show deposition of bone at the upper anterior surface 
of the patella, “lipping” of the tibia anteriorly, and external 
displacement of the tibia on the femur, the joint surfaces not 
being in perfect apposition. The right ankle shows fragments of 
bone at the extreme lower end of the fibula, but it is not clear 
whether they are derived from the fibula, astragalus, or ossified 
ligaments. The lower half inch of the fibula shows irregular areas 
of atrophy and sclerosis. The left ankle shows little change, 
merely slight atrophj'^ of the extreme tip and inner surface of the 
fibula adjacent to the astragalus. The hands show no changes. 

Case XII (Illinois report. Case 111). — Attack of ‘‘bends” in 
1896, botli shoulders affected; now pain and stiffness of left shoulder; 
anesthesia over left scapula; .T-rays show arthritis deformans of 
left shoulder. 

hlale, aged forty-three years. First seen in October, 1910. 
About twenty years ago worked as a bricklayer on the Four Mile 
Tunnel, Chicago. Pressure eighteen to twenty-one pounds. He 
worked seven and a half hours a day at one stretch. One attack 
occurred after coming out in three to three and a half minutes. 
He first had twitching in the muscles of both arms, and half an 
hour later severe pain in the same locality, which lasted for about 
eight hours. The next attack occurred in 1896, after he had been 
working for two weeks on the Cleveland Tunnel. He came out 
in about two and a half minutes from a pressure of thirty-four 
pounds, in which he had worked continuously for nine hours. At 
once he was taken with severe pain in the chest and both shoulders. 
He went back in the lock for two hours, during which he was 
relieved, but after coming out the second time in four or five minutes 
the pain returned. Then he was again relieved by stajnng in a 
warm bath for six hours, but the pain returned and lasted about 
four days. He then returned to work and had no pain while in 
compressed air, but ever since tliis attack he has frequently had 
twitchings and pain about both shoulders and across the chest, 
when not in compressed air. The trouble is now diminishing, and 
he only has it occasionally, when resting after a hard day s work. 

It is now only felt in the left shoulder. He is now a sewer inspector. 
He had no rheumatism of any kind before this attack. He denies 
svphilis, but admits gonorrhea. Examination revealed consider- 
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able limitation of movement in the left shoulder. He cannot 
raise the arm fully to the vertical position. The arm reflexes are 
normal. There is a triangular area of tactile anesthesia above 
the spine of the left scapula. The temperature sense is also dimin- 
ished in this area and downward to the level of the angle of the 
scapula. Pain sense is lost in the triangular area, but is not affected 
as far downward as is the temperature sense. Sensation on the 
arm and chest normal. 

When reexamined in 1912 the findings were practieally the 
same, the anesthetic area extending from the edge of the trapezius 
nearly to the angle of the scapula. 

X-ray examination of the shoulder by Dr. Max Reichmann 
shows the head of the humerus to be enlarged and porotic. There 
is great irregularity in the joint surfaces, and the rim of the glenoid 
cavity is greatly overgrown with bone. 

Case XIII (Illinois report. Case 5). — Pain in legs and paralj^sis 
in 1897. Limitation of motion in hips. Artieular pains since 
onset. Altered reflexes. 

Male, aged forty-eight years; bricklayer. In 1897 he worked in 
compressed air during the construction of a water tunnel at Rock- 
ford, Illinois, The pressure was thirty-nine pounds, and he worked 
in two long periods. He thinks decompression lasted about five 
minutes, as only a one and one-half inch valve was used. After 
coming out from his third shift he was immediately taken with 
pain in the legs, walked to his boarding house, became paralyzed 
in the legs, and was taken to a hospital in Rockford, where he 
remained for three days, during which there ivas much pain. He 
was then taken back to Chicago, but could not walk at all for six 
months. During this time he could move the legs a little, but every 
movement caused pain and the muscles often felt “as if tied in a 
knot.” There was no sphincter disturbance at first, but about a 
year and a half later micturition was slow and rather painful for a 
time. He has never been entirely free from pain since the acute 
attack, and had to give up bricklaying altogether. The pain 
affects the knees, thighs, and hips, and is generally worse in the 
autumn of everj'’ year. He has done a little work as inspector for 
the city and some light work in tunnels, but recently he has been 
quite lame and unable to do any work. Of late he has had con- 
siderable edema of the legs. 

The pupils are equal and react normally. The knee jerks are 
slightly increased. The ankle jerks cannot be obtained, while 
the wrist and elbow jerks are increased. Abdominal and cre- 
master reflexes normal. Sensation normal. Considerable stiffness, 
pain, and limitation of movement in both hips. The strength in 
the muscles of the legs is fair. Heart normal. The urine contains 
considerable albumin. 
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Case XIV_ (Illinois report, Case 5S).— In 1899 attack of pain 
in legs, vertigo; rupture of ear drum and persistent deafness; 
left knee still painful. 

Male, aged forty-three years. Seen in October, 1910. He first 
worked under a pressure of nine to fifteen pounds on the Illinois 
Tunnel in 1899. On one occasion, when the pressure was nineteen 
pounds, he had a bursting sensation in the ears while in the lock, 
and had bleeding from both ears, nose, mouth, and eyes. He 
became extremely dizzy and partly unconscious; was carried out 
and taken to the Polj^clinic Hospital, where he stayed for three 
days, dnring wliich time he was very dizzy. The left drum was 
found to be ruptured; the bleeding lasted for about an hour and 
a half, when there was purulent discharge from the left ear for 
six or seven months. He also had pain in the limbs and back, and 
had to be helped to raise himself in bed. He had much backache 
for four months, and there was left tinnitus, like the ringing of 
bells, for two j^ears. Hearing in the left ear has been lost ever since. 
Three years ago he worked in compressed air at Clinton, Iowa, 
but he had to give it up on account of dizziness and queer feeling 
in the head. Both knees, especially the left, have been quite stiff 
ever since his first attack. He had then returned to Avork in sLx 
months, shoveling earth, but had to quit in less than a week on 
account of pain in the knees, arms, and back. The left knee noAV 
is painful on passive movement and on tapping tlie patella. The 
knee jerks are normal. The left ear is totally deaf, not even a C-2 
tuning-fork is heard. Watch-tick heard in right ear at one foot. 

Case XV (Illinois report. Case 160). — ^Ear trouble since 
“blocked” in 1898; three attacks of “bends” in 1901; still often 
pain in knees and ankles; .r-ray of left knee sIioaa's islands of 
sclerosis in tibia and thickening of surface of tibia; diminished 
sensation and decreased reflexes in legs. 

Male, aged thirty-five years. First seen in October, 1910. In 
1898 he worked on Illinois Tunnel, under a pressure of eighteen 
pounds. Bled from right ear when going through lock the fir.st 
time. He returned to AAmrk the next day, but had tinnitus for a 
Aveek, and the right ear has been slightly deaf ever since. When- 
cAmr he had a cold this ear A\muld trouble him when lie AA’ent into 
compressed air. In 1901 he AA'orked for one year in ClcA^eland, 
Ohio, Water Tunnel, AAdiere he had three attacks. The first one 
occurred after he had been AA'orking for three AA^eeks. One hour 
after very rapid decompression folloAAung an eight-hour shift at 
thirty-seven pounds he was taken with pain in both legs, like a 
sword tearing up and down the flesh,” AAdiich lasted eighteen hours. 
He was out of Ms head on account of the pain— “Avould have 
killed himself if he had the chance.” He was given plenty of 
hot whisky, and returned to work in fiA'^e days. Taa’O other men 
were affected at the same time. The second attack occurred three 
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weeks later, after quick decompression following an eight-hour 
shift at twenty-seven pounds. He returned to the lock on account 
of severe pains similar to those of the first attack, and improved 
rapidly. Went out again slowly and was able to return to work 
the next day. Four weeks later he had the third attack, which 
came on less than one hour after coming out rapidly from a pres- 
sure of twenty-seven pounds. He had to go to a cold room, although 
according to the rules, a warm one should have been proAnded. 
He had pain like that of the previous attacks. 

In 1907 he worked for three months at Clinton, Iowa. In the 
course of the work the pressure w^as gradually raised to twenty- 
seven pounds. After coming out from a four-hour shift with wet 
feet, on account of leaking boots, he was taken in three-quarters 
of an hour with the same kind of pain as before. He returned to 
the lock, remained one hour, came out slowly, and was well. He 
did not return to work there, but in 1909 he worked on the 
Northwestern Depot, Chicago, under a pressure of about eigh- 
teen pounds. He was “blocked” a few times, but had no 
other trouble. 

He now works in open caissons and is in good health, with the 
exception that the legs are often stiff in damp weather. He never 
had this trouble before the attack of “bends.” 

Watch-tick heard at one and one-half inches in the right ear; 
four inches in the left. 

When seen again, June, 1912, he still complained of pain in the 
knees and ankles in changeable weather, “in the same place where 
he had the bends. ” The knee and ankle jerks were sluggish, and 
both tactile and pain sense seemed to be reduced from the knees 
down. The patient has seven children, and denies venereal disease. 

Dr. Hollis E. Potter made an .r-ray examination of the knees. 
Two inches below the left knee-joint there are changes in the 
spongy tissue of the tibia in the shape of irregularly branching or 
stellate islands of sclerosis. Dr. Potter is of the opinion that this 
appearance is caused by a reconstruction of the bone following 
an atrophic process. There is also a bulging thickening in the 
surface of the tibia just below the head of the fibula. The right 
knee shows no ehange. 

Class III. Ear Affections. 

As stated, 87 of the 161 men gave a history of ear affections, 
and 65 have more or less impairment of hearing; 33 complained 
of dizziness. Rupture of the drum, -which, according to the large 
experience of Koch® and of Chrabrostin,^ is rare, was said to have 
occuped in our Cases III and XIV, related elsewhere in this paper, 
and in one other case. However, we only have the patient’s state- 

’ Festschr. Friedr. Wilhelmsinst, Berlin, 1895. 

■* Official Report on Work under Water to Russian Navy Department, 1882. Cited after 
Heller, stager, and Schrottcr; Die Luftdruckerkrankungen. 
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ment that they were so informed lij' some doctor, who might have 
drawn the erroneous conclusion that hemorrhage from the meatus 
indicated rupture 'of the drum. Such hemorrhage had taken place 
in a large number of cases. 

Eight of the men with more or less marked permanent deaf- 
ness were referred to Dr. G- W. Boot for otological examination. 
In every one a diagnosis of labyrinthine deafness was arrived at. 
In five of these men marked nasal- obstruction was present, caused 
by deflected septum or enlarged turbinates, which furnishes a 
reason for the liability of these men to be “blocked” on entering 
the caissons. Four of them state distinctly that the ear symp- 
toms came on after decompression, which harmonizes with the 
labyrinthine character of the deafness. However, according to 
Heller, Mager, and Schrotter,® the general experience has been 
that “decompression is of no importance in caisson workers when 
the ears are health 3 L” The presence of nasal obstruction in so 
manj’’ of our men therefore becomes significant, as the ears may 
have been diseased beforehand, and as such obstruction would 
render equalization of pressure bj’- means of free passage of air 
through the Eustachian tubes extremely difficult. 

Case X\H. — Eighteen j'-ears ago partlj’- “blocked” on entrance; 
after decompression pain in ear, vomiting, vertigo, total deafness 
for a time; persistent tinnitus and partial deafness. 

Male, aged thirty-six years. In 1894 he was parti}'- “blocked” 
on entering a pressure of twenty-seven pounds. Tv'o and a half 
hours after coming out he was taken with pain in the left ear, 
vomiting, vertigo, and delirium. He was delirious for several days, 
during which there was considerable bleeding from the left ear, 
and later discharge of pus. There was total deafness at first, but 
soon hearing was parti}' resthred. He has never been in compressed 
air since then. Left-sided tinnitus has persisted, and he often 
feels dizzy. Dr. Boot examined him in June, 1912, and reports: 

“Whisper in right ear heard at 30 cm.; in left ear loud whisper 
only heard close to the ear. Bone conduction much shortened. 
Weber to the left. Low limit: Hears 32 vnth each ear. C-4 
shortened in the left ear. Upper limit: R., 20,000; L., 19,000. 
Throat normal. Nasal septum deflected to the right. Right 
t}Tnpanic membrane lusterless, position normal. Left retracted, 
luster good. Irrigation of the right ear with cold water gives rotary 
and horizontal nystagmus to the left. Irrigation of the left ear 
with cold water gives rotary and horizontal nystagmus to the right, 
chiefly rotar}'. Hearing improved by inflation. Diagnosis: Tubal 
occlusion; labyrinthine deafness.” _ _ 

No further discussion of the ear findings in these cases wnl be 
given here, as Dr. Boot will publish a separate article on tins 
subject in the near future. 


5 Loc. cit., p. 1003. 
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PERSISTENT DUCTUS BOTALLI AND ITS DIAGNOSIS BY 
THE ORTHODIAGRAPH. 

By Harry Wessler, M.D., 

ASSISTANT IN THE X-KAY DEPARTMENT, MOUNT SINAI HOSPITAL, NEW YORK, 

AND 

Murray H. Bass, M.D., 

ATTENDING PHYSICIAN TO MOUNT SINAI HOSPITAL DISPENSARY, CHILDREN’S DEPARTJIENT. 


The diagnosis of congenital cardiac disease is so notoriously 
uncertain that any aid to its accurate accomplishment is worthj^ 
of careful stud\'. This is especiallj-' true of the lesion which forms 
the subject of this paper — patent ductus arteriosus — in view of the 
fact that clinicians for many years have doubted the possibility 
of its certain diagnosis intra vitam. For this feeling there was 
ample justification until the study of this condition by the .r-rays, 
and especially by the fluoroscope, revealed a pathognomonic 
change in the configuration of the heart which made it possible 
to diagnosticate it with reasonable certainty. To understand the 
significance of this discovery, it is necessary to rehearse briefly 
the appearance of the normal heart silhouette as revealed by the 
fluoroscope. 



Fio. 1. — Orthodiagram of normal heart, reduced. A, aorta, P, pulmonary artery; 
a. left auricle; V, left ventricle. 

The left side of the heart shadow normally appears as a broken 
convex _ curve composed of four elements, as follows (Fig. 1): 
Beginning from above one sees a large curve due to the arch of 
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the aorta (A) ; below this and somewhat smaller appears the curve 
pf the pulmonary artery (P); below this and but faintly indicated 
is the left auricular appendage (a); and finally is seen the large 
curve of the left ventricle (F). Each of these pulsates, the excur- 
sions having different amplitudes. The aorta shows an excursion 
of moderate extent, the pulmonary artery one of less extent, 
the auricular appendix usually appears immobile, and finally the 
larger, wider pulsation of the left ventricle is apparent. 

In patent ductus arteriosus the appearance of the heart above 
described is modified in the following manner: The middle area 
of the left border of the heart shadow is much enlarged, so that 
in extreme cases a ball-like prominence here surmounts the heart. 
The position and pulsation phase of this shadow show it to be 
that of the pulmonary artery. Moreover, whereas the normal 
pulmonary artery beats but slightly, and with less vigor than the 
aorta, in cases of persistent ductus Botalli the pulmonary artery 
pulsates more powerfully than its neighbor. On watching this 
shadow one gains the impression that ivith each systole the pul- 
monary artery is actively distended by an increased volume of 
blood. 

This observation was made fifteen years ago by Zinn,^ and has 
since been verified by De la Camp,- Hochsinger,® Bittorf,'* and 
others, and recently by Groedel, who has used the orthodiagraph 
for the diagnosis of the condition. This enlargement of the pul- 
monary artery is logically explained by the influx of blood into 
it from two sources: the right ventricle and the ductus arteriosus, 
leading to its dilatation. The fluoroscopic appearance is corre- 
lated with the band of dulness along the left border of the sternum 
in the three upper interspaces first described by Gerhardt“ in 1876, 
and since then known as Gerhardt’s sign. The value to the clin- 
ician of this fluoroscopic appearance is heightened when one 
interrogates the opinions of those who have studied this defect, 
and realizes how varying are the physical signs which have been 
pointed out as characteristic of this condition. 

Vierort® has formulated the physical signs of patent ductus 
arteriosus as follows: A murmur which is usually systolic is heard 
over the pulmonary area; hypertrophy of the right side of the 
heart; accentuated second pulmonic sound. 

Gibson^ may be quoted in his own words as follows: “The 


* Zur Diagnose der Persistenz des Ductus a. Botalli, Bcrl. klin. Woch., ISOS, No. 20. p. 433. 

5 Congenitale Herzieiden, Die Deutsche Klinik am Eingnang des XX Jahrhundcrts. p. lOS, 
et seq.; also Berl. klin. AVoch., 1903, No. 3, p. 48. 

s Zur Diagnose der Persistenz des Botalliscben Ganges und der Emeiterung dor Lungen- 
arterie, Wiener IvUnik, 1907, p. 311 to 348. 

< Ein Fall von offenem Ductus Botalli, Xianch. mod. Woch,, 1903, No. 41. 

5 Persistenz des Ductus arteriosus Botalli, Jena Zeitsch., 187G, iii. No. 2. 
t Noihnagel’s System. 

^ Persistence of the Arterial Duct and its Diagnosis, Edinburgh Med. Jour., 1900, r-uj, J. 
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diagnosis of patent ductus arteriosus may be founded with perfect 
confidence. The recognition of the lesion may depend on the 
presence of a few physical signs. . . Palpation usually reveals a 

long thrill following the apical impulse and enduring beyond the 
recoil of the blood on the semilunar cusps, ivhich may be felt 
during the thrill; percussion' may not show any enlargement of 
the cardiac dulness, Avhile auscultation gives convincing proof of 
the lesion in a murmur which may be regarded as almost pathog- 
nomonic. Beginning directlj'- after the first sound it accompanies 
the latter part of that sound, occupies the short pause, accom- 
panies the second sound, may be and often is doubled, and finally 
dies away during the long pause.” 

Hochsinger,® who has perhaps studied this subject most inten- 
sively, has endeavored to unravel its diagnosis in the presenee of 
associated lesions, and insists on the following signs as necessary: 

(1) Palpable and much accentuated second pulmonic sound. 

(2) Gerhardt’s sign. (3) Thrill felt in the jugulum. (4) Enlarged 
pulmonary artery in the x-ray picture. (5) Murmur in second 
left intercostal space, which in infancy is always systolic in uncom- 
plicated cases, but as dilatation of the pulmonary artery develops, 
may extend into diastole. 

Carpenter,® in a study based on extensive clinical material and 
autopsies, lays stress on the following points in diagnosticating 
patency of the ductus arteriosus: (1) A systolic murmur, loudest 
over the second left interspace, occasionally transmitted upward 
and heard in the interscapular region; in adults it is commonly 
prolonged into diastole, and is of a roaring, rumbling charaeter. 
In children, on the other hand, this harsh character is lacking, and 
the prolongation into the diastolic period is of infrequent occur- 
rence. (2) A thrill is not constant; it may be present over the 
pulmonary area, and when transmitted to the left clavicle is 
pathognomonic. (3) The second pulmonic sound is usually accen- 
tuated, but this sign is not essential to the diagnosis. (4) The 
presence of Gerhardt’s dulness. (5) The .r-rays constantly show 
an enlarged pulmonary artery. (6) The heart is not enlarged to 
the right. 

Groedel,^® who has studied a series of cases with the orthodia- 
graph, summarizes his findings as follows: (1) “ Of all the congenital 
affections the persistence of the ductus arteriosus Botalli affords 
the most typical Rontgen picture. The most evident symptoms 
are the distention and pulsation of the pulmonary artery and the 
enlargement of the right ventricle by which a round heart is 
formed.” (2) The heart may be normal in size or enlarged. 


® Loc. cit. 

’ Congenital Heart Affections, British Jour. Child. Dis., 1909, No. 69, vol. vi. 

X-ray in Heart Diagnosis, Interstate Med. Jour, June, 1911; also Deutsch. Arch, f klin 
Med., 1911, ciii, 413. 
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depending on the presence of associated lesions. (3) The murmur 
may be systolic-diastolic. 

Other observers have emphasized the significance of one or 
another physical sign, thus; Zinifi^ dwells on Gerhardt’s dulness 
and absence of cyanosis; Dresler** lays stress on the transmission 
of the murmur to the left carotid; Dogutschagew calls attention 
to the asymmetry of the pulses; while Francois Frank'^ believes 
the audibility of the murmur in the interscapular space is of 
importance. Recently, E. Goodman^^ has collected all of the 
reported cases of patent ductus arteriosus, adding to them a care- 
fully observed case of his own. His report covers 34 cases in 
which the diagnosis was corroborated by autopsy and 37 in which 
it was made purely on clinical evidence. He has carefully analyzed 
the various symptoms and signs present in each group of cases, 
concluding that no one particular physical sign should be considered 
pathognomonic, but rather that the diagnosis should rest upon 
the presence of a large number of different signs. 

The following 5 cases of patent ductus arteriosus were seen by 
us during the past year. Four of these cases applied for treatment 
at one of the children’s clinics at Mount Sinai dispensary, the fifth 
occurred in Mount Sinai Hospital in the medical service of Dr. 
Alfred Meyer, through whose kindness we are enabled to report it. 
All these cases were orthodiagraphed by one of us in the .r-ray 
department of the hospital. 



Fig. 2.— Case I. Transverse diameter. 9 cm.; normal diameter, S cm. At P is seen n 
large, pulsating pulmonary arterj". Heart enlarged mainly to right, producing so-callc 
“ Kugel-herz” or round heart. 


« Beitrag zur Diagnose dcs Ductus a. Botalli, Jalir. f. Kiiidorhcilk., 1902, Ivi, 705. 


” Gaz. Hebdomad., 1S7S. 

“ Report of a Case of Patent Ductus Arteriosus Botalli, vith 
Published. Univ* Penna. Med. Bull.. 1910-1911. No* 10, p. 509. 


a Study of the Cases heretofore 
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Case I (Fig. 2). — Isidor S., male, aged six years. 

Plistory: Normal birth. Not a “blue baby,” though fingers 
have always been somewhat bluish. Pertussis three years ago. 
No other serious illness. 

Present illness dates back four weeks, since when the patient 
has had slight cough, malaise, and toward evening fever. Has 
lost considerable weight. 

Physical Examination: Undersized, poorly developed boy. 
Moderate general cj’^anosis. Marked clubbing of fingers and toes. 
Lungs show general bronchitis. 

Heart: Apex-beat visible and palpable in the fifth space in the 
nipple-line. Heart borders normal to percussion. There is a 
loud, rough systolic murmur heard all over the chest, with the 
maximum intensity over the second left intercostal space close to 
the sternum. Loud clear ringing second pulmonic sound, which is 
also distinctly palpable. Pulses equal, regular, of good volume. 
Heart apparently well compensated. 

Urine negative. Von Pirquet reaction strongly positive. 



Fia. 3. — Case II. Transverse diameter, 7.5 cm.; normal diameter, S.4 cm. At P is seen large 
pulsating pulmon.ary artery. Heart is not enlarged. 


Case H (Figs. 3 and 4). — ^Mollie N., female, aged four years. 

History: Normal birth. Except for measles at two j^ears of 
age has always been well. Was brought to the clinic for a slight 
cough of two weeks’ duration. No loss of weight. No fever. No 
hemoptysis. 

Physical Examination: Undersized girl. Good color. No 
cyanosis or clubbing. 

Heart: percussion enlarged to the right and left: Right 

border. Second space, 2 cm. to right of midline; third space, 24 
cm. to right of midline; fourth space, 3 cm. to right of midline. 

Left border: Third space, 4 cm. to left of midline; fourth 
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space, 5 cm. to left of midline; fifth space, 5| cm. to left of 
midline. 

In the left second space there is parasternal dulness extending 
2 cm. from the mdline. Apex impulse diffusely felt in the fourth 
and fifth spaces in the nipple line. Action regular. Normal rate. 
Inconstant faint, rough systolic murmur at apex. In the left 
second space there is a loud rumbling systolic murmur heard during 
the greater part of the cardiac cycle, transmitted to the vessels of 
the neck and downward to the third space. It is not heard in 
the back. Pulmonic second sound slightly accentuated. Paint 
thrill in the jugulum and over second left interspace close to the 
sternum. Pulses equal, good quality. Urine negative. 



Fig. 4. — Case II. Roentgenogram, showing at P prominence of pulmonary artery. Com- 
parison Tvith the orthodiagram (Fig. 31 shotvs the advantage of the latter in point of clearness. 
From a study of the Roentgenogram alone a diagnosis in this case would not be possible. 


Case III (Figs. 5 and 6). — ^Esther G., female, aged four and 
one-half years. 

History; Normal birth. No cyanosis. Measles at two years. 
Pertussis* and varicella at three years. Was brought to the clinic 
for a slight cough, which has troubled her for two weeks. 

Physical Examination; Undersized child. Over left temporal 
region there is an area of bluish-black discoloration about the size 
of°a silver dollar (Mongolian spot). General color good; no trace 
of cyanosis. No clubbing of fingers or toes. 
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Heart: Apex beat not visible; impulse felt in the fourth and 
fifth spaces in the nipple line. Precussion shows the borders as 
follows: 



Fia. S. — Case III. Transverse diameter, 7.7 cm.; normal diameter, 7.9 cm. At F is shown a 
very large pulsating pulmonary artery. Heart appears otherwise normal. 



Fig. 6. — Case III. Roentgenogram, showing at P a very large pulmonary artery. 


Right border, second space, 1 cm. from midline; third space, 
1.5 cm. from midline; fourth space 2 cm., from midline. 
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Left border, second^ space, 2.5 cm. from midline; third space, 
3.5 cm. from midline; fourth space, 5 cm. from midliue; fifth space, 
7 cm. from midline. 

Action regular. Rate normal. First sound at apex is accom- 
panied by a short, rough, sj'-stolic murmur transmitted toward the 
axilla. There is a loud rough, systolic murmur heard best in the 
second left space, less loud in the third and fourth spaces. It is 
transmitted to the carotids, and is heard in the left interscapular 
region. The second pulmonic sound is distinctly loud, but not 
palpable or ringing. Pulses equal, good quality, regular. 



Fig. 7. — Case IV. Transverse diameter, lO.I cm.; normal diameter, 9.1 cm. At B is seen 
a large pulsating pulmonary artery. Ascending aorta, A, is much dilated; enlargement of 
heart to left. 

Case IV (Fig. 7). — Joe I., male, aged eight and one-half years. 
History: Normal birth; no cyanosis. Measles and pertussis in 
early childhood. For the past year has had headache and occa- 
sional vomiting and sticking in the precordium. Night-starts. 
Family History: Six children. No cardiac complaints. 

Physical Examination: Well nourished. No cyanosis or club- 
bing. Heart: The right border is 2 cm. to the right of the midline. 
The left border 9 cm. to the left of the midline. There is a band 
of dulness to the left of the sternum in the second space. The 
action is regular and the rate normal. In the second left space 
there is a rough systolic murmur, transmitted slightly upward. 
The second pulmonic sound is loud, and is accompanied by a 
short, rough, distolic murmur heard also in the tliird space. There 
are no murmurs over the aortic area. The first sound at the apex 

is slightly impure. No thrill. Pulses are equal, regular, not of 

the water-hammer type. No capillary pulse. 
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Case V (Fig. 8). — ^A. S., male, aged thirty years. 

History: Family history negative for tuberculosis and cardiac 
disease. 

Past History: Normal birth. Rheumatism fifteen years ago. 
For past few months has had a cough; slight fever, and chilly 
sensations. 



Fig 8. — Case V. Transverse diameter, 13.6 cm.; normal diameter, 13.2 cm. At P is seen a 
much enlarged and pulsating pulmonary artery. 

Present Illness: In hospital at present for mild polyarticular 
inflammation. At various times while in hospital he developed 
crops of small subcutaneous nodules, probably tuberculides. 

Physical Examination: Well-nourished man. No cyanosis or 
clubbing. Lungs: Signs of moderately advanced bilateral tuber- 
culosis. Sputum contains tubercle bacilli. Heart: Percussion 
shows no increase of heart dulness. To the left of the sternum 
there is dulness in the second space. There is visible pulsation 
over the pulmonic area. No thrill felt. There is distinct pulsa- 
tion present in the jugulum. The action is rapid and regular. 
There is a loud rough systolic murmur best heard over the third 
left interspace and not transmitted. The second Sound over the 
pulmonic area is accentuated. 

To review briefly the salient features of the above 5 cases refer- 
ence should be made to the table on page 553. It will be seen 
that though all the cases presented a distinct cardiac lesion, only 
one of them complained of subjective symptoms. All the hearts 
were compensated. Cyanosis and clubbing of the fingers were 
present only once, and 2 of the cases were suffering from pulmon- 
ary tuberculosis. A rough basic systolic murmur was uniformly 
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present. It was best heard over the pulmonie area, and in 1 case 
extended throughout the cardiac cycle. This murmur was usually 
transmitted to the neck, and in only 1 case was it heard in the left 
interscapular region. With one exception the size of the heart as 
determined by percussion was normal, and in one other case the 
orthodiagram showed an enlargement to the right. The second 
pulmonic sound was in all cases distinctly accentuated and of 
pure quality, and the closure of the pulmonary valves was palpable 
in^ one patient. A thrill was found in one case only, and it was 
faintly felt in the jugulum and over the pulmonic area. Para- 
sternal dulness (Gerhardt’s sign) was elicited in 4 of .the patients, 
but was not noted in one case. 

There is, therefore, a distinct similarity in the physical signs 
shown by these 5 cases, and one is further convinced of this by the 
.T-ray findings. In 2 of the cases (Nos. 2 and 3) radiographs were 
made, and the accompanying reproductions show a distinctly 
prominent shadow in the region of the pulmonary artery (Figs. 4 
and 6). It is, however, in the orthodiagraphic pictures (Figs. 2, 
3, 5, 7, and S) that the enlargement of the pulmonie shadow is 
most beautifully shown. In each picture the bulging of the pul- 
monary artery (P), before referred to, is evident, and is easily 
seen when compared with the diagram of the normal heart (Fig. 1). 
On fluoroscopic examination the pulsation of this pulmonic shadow 
was the dominating feature of each picture. 

As regards the size of the hearts, only one case showed enlarge- 
ment to the right (Fig. 2), and one case showed enlargement to 
the left (Fig. 7). 

The shape of the heart as revealed by the orthodiagraph is 
also of importance. Three of the 5 cases are of normal shape. 
Of the 2 others, one has evidence of left ventricle hypertrophy and 
dilatation; the other shows an enlargement to the right and a 
rounded shape (Kugelherz), characteristic of right-sided enlarge- 
ment. These 2 cases differ from the others not only in their 
fluoroscopic appearance, but also in their physical and clinical 
manifestations. Examination of Fig. 7 shows a dilated pulsating 
ascending aorta, with hypertrophy and dilatation of the left 
ventricle. This is the characteristic appearance found in stenosis 
of the aortic isthmus, a lesion commonly associated with patent 
ductus arteriosus, and aortic insufficiency has probably developed. 

It is incidentally of interest to note that this case with its secon- 
darily acquired lesion is the only one showing any subjective 
cardiac symptoms. The other case in which there is a variation 
from the normal configuration is shown in Fig. 2. In this case an 
associated congenital lesion had been suspected, owing to the 
marked clubbing and cyanosis it presented. According to Hoch- 
singer there is a probability of combination with pulmonary 
stenosis, when there is marked hypertrophy of the right ventricle 
and a high grade of cyanosis in the early years of life. 
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From the study of our orthodiagrams, therefore, it appears 
that in pure patent ductus arteriosus one need not expect enlarge- 
ment of the heart or alteration of its shape, and that the presence 
of these changes suggests an associated or complicating lesion. 

Differential Diagnosis. One lesion with which patent 
ductus arteriosus maj' be confused is pulmonary stenosis, inasmuch 
as the physical signs are much alike. Hochsinger insists that the 
diagnosis of patent ductus Botalli should not be made in the 
absence of a much accentuated second pulmonic sound. A second 
pulmonic sound of normal intensity, or one which is impure, at 
once suggests diseased pulmonic valve cusps which do not vibrate 
in response to the increased pressure in the artery — most probably 
pulmonic stenosis. It appears that in pulmonic stenosis the pul- 
monary artery may be congenitally hypoplastic, causing it to 
dilate under the influence of pressure, so that on viewing it with the 
.T-rays it- appears enlarged. This was the case in the patient 
reported by Arnlieim,'^ in which a diagnosis of patent ductus 
arteriosus was made, in which, however, at autopsy an extreme 
pulmonic stenosis was revealed. Hochsinger, in discussing this case 
shows that there was absent pulmonic second sound, which should 
have thrown out the diagnosis of patent ductus arteriosus. It is of 
interest to note that in his article Arnheim makes no mention of 
having watched the heart in action, confining himself to an .r-ray 
plate. It seems highly improbable that the large pulmonary 
artery he pictures would have shown the wide pulsation as 
we have seen in all of our cases. In the presence of extreme 
narrowing of the pulmonary artery one would not expect a marked 
systolic expansion of the shadow, and we believe that had Arnheim 
fluoroscoped his case the error in diagnosis might have been 
avoided. 

In Burke’s 3 cases*® of pulmonic stenosis with autopsj^ in which 
during life a patent ductus was diagnosticated because of accen- 
tuated second pulmonic, there is no record of fluoroscopic examina- 
tion; so that this observer did not avail himself of perhaps the 
only means of diagnosis which would have been differential. 

There is one other condition in which the pulmonary artery may 
be much enlarged — namely, mitral disease. We have, however, been 
able to convince ourselves by frequent fluoroscopy of these cases 
that the pulmonary artery in this condition while enlarged, pulsates 
little if at all. In this connection the case of patent ductus arteriosus 
reported by Kate Campbell IN'Iead*^ is of interest. In this case 
the diagnosis of patent ductus was made by Dr. Thayer, to whom 
the patient had been referred. Two years later a laryngeal par- 


’s Persistenz dps Ductus Botalli, Berl. klin. Wocli., 1903, No. 27, and 1905, No. 8, p. 200. 

“ Zeitschr. f. Hcilkundc, 1902. ^ 

” Persistent Patency of the Ductus Arteriosus, etc.. Jour. Amer. ."Ued. Assoc., DccemUcr -i. 

1910. 
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alysis appeared and the patient was .r-rayed. The a-ray picture 
shows a cap-like prominence in the pulmonic region, which, how- 
ever, is interpreted in the radiographer’s report as the shadow 
“due to an hypertrophied and dilated left auricle, secondary to an 
insufficient mitral valve.” No mention is made of fluouroscopy, 
and it is certain that observation of this case by means of the 
fluoroscope would also have shown the characteristic silhouette 
and pulsation. 

' We believe that a comparison of the clinical findings and the 
fluoroscopic appearance of our cases with those reported in the 
literature corroborated by autopsy fully justifies our diagnosis 
of patencj'' of the ductus arteriosus.^® Furthermore, we are 
impressed by the importance and value of fluoroscopic examina- 
tion, and believe that diagnosis is distinctly aided by careful 
observation of the heart in action. 

We Avish to express our thanks to Dr. Jaches, of the .r-ray 
department of Mt. Sinai Hospital, for courtesies extended during 
the course of this work. 


A STUDY OF EMPYEMA, WITH SPECIAL REFERENCE TO THE 
FEASIBILITY AND IMPORTANCE OF DEPENDENT 
DRAINAGE. 

By T. Turner Thomas, M.D., 

ASSOCIATE PROFESSOR OF APPLIED ANATOMY AND ASSOCIATE IN SURGERY IN THE UNIVERSITY OP 

Pennsylvania; surgeon to the Philadelphia general hospital and assistant 

SURGEON to the UNIVERSITY HOSPITAL, PHILADELPHIA. 

(Concluded from March, 1913, p. 422.) 


MASSIVE (parietal) EMPYEMAS 

Case I. — On February 13, 1906, I operated for the late Dr. 
Southwick on a girl, aged seven years, who had been rapidly 
accumulating a pleural effusion on the left side, soon after the 
crisis of a double pneumonia. The dulness was general and the 
dyspnea marked. Temperature, 101° F. Paracentesis was done 
in the seventh interspace in the scapular line for the relief of the 
dyspnea and for diagnosis. About a quart of purulent fluid was 


In another case to be reported by Dr. M. Manges, in whose service it occurred, the diagnosis 
of patent ductus arteriosus was made. This case was ortliodiagraphed by one of us (H. W.), 
and the fluoroscopic appearance was found to be identical with that of the cases described 
above. The patient died of carcinoma a few weeks later, and at autopsy patency of the ductus 
arteriosus was found. 
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drawn. Two days later about 1| inches of tenth rib was resected 
in the scapular line and more pus evacuated. The index finger 
introduced through the wound could not touch any part of the 
lung except a substance with a velvety feel in the direction of the 
spine. This was probably collapsed ' lung. When the finger was 
turned downward it could easily feel the bottom of the pleural 
cavity and the twelftli rib and came against the diaphragm. The 
opening was extended across the interspace to the top of the eleventh 
rib. Two large drainage tubes were introduced about 5 inches 
and sutured to the edges of the wound and the usual large dressing 
was applied. Three days later the tubes were removed and the 
finger again introduced. It could now touch lung which was 
evidently reexpanding. As the opening was fairly large a portion 
of the lung could be seen. The patient was much improved. Tem- 
perature, 99° F. About 1 inch of each tube removed before replac- 
ing them. Eight days later and eleven days after the operation, 
when I saw her again, the finger recognized a decided gain in expan- 
sion of the lung. As on the last visit it passed into the fissure 
between the two lobes, which now had come closer together, and 
the external surface of the lung closer to the chest wall. One week 
later the finger failed to recognize any gain in expansion, and forced 
respiratory apparatus with two bottles was advised. In the follow- 
ing two weeks only slight gain was evident. On April 15, the 
tubes were removed and two weeks later the sinus had closed. 

Case II. — Man, aged thirty years. Right-sided croupous 
pneumonia began March 13, 1906, when Dr. Winslow Drummond 
was called. Had his crisis in nine days, which was followed by a 
short period of undisturbed convalescence, and this in turn by an 
increasing disturbance on the same side of the chest. Pleural 
effusion recognized March 26. A few days later aspiration tried 
at several points without obtaining pus or other fluid. I saw the 
patient first on April 5 and by that time the dulness extended from 
the bottom of the chest upward to the third rib anteriorly and the 
spine of the scapula posteriorly. Breath sounds over the dull 
area were absent or indistinct. Patient admitted to the University 
Hospital, in the service of Professor J. William White, April 6. 
On the same day a large veterinary hypodermic needle introduced 
in the ninth interspace, with an upward slant to avoid the dia- 
phragm, and a few drops of thick pus obtained. On the following 
day about 2 inches of the tenth rib removed and empyema opened, 
a large quantity of thick pus escaping. A finger introduced felt 
a small portion of collapsed lung. Two large rubber drainage- 
tubes introduced about 3 inches and sutured to margins of Avound, 
a safety-pin being passed through each for further safety against 
falling in of the tubes. The space around and between the tubes 
was packed with gauze strips. Temperature dropped to normal 
in a few days and the patient’s general condition rapidly improved 
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Air could be heard sucking through the opening until the end of 
the sixth week. The last tube was removed about the end of the 
eighth week, and two weeks later the sinus was closed. As it 
seemed that the large opening necessitated by the two tubes 
allowed too free an entrance of air I concluded to use only one 
tube after this. 

Case III. — Boy, aged four years. Referred by Dr. B. F. Wentz. 
Admitted to the University Hospital, in the service of Professor 
J. William White, November 10, 1908. On the preceding day 
Dr. Wentz had found pus with the needle. The boy had been 
taken with left-sided croupous pneumonia about three weeks 
before, and had his crisis on the tenth day. He did not recover 
completely, and during the last few da 3 '^s was feeling much weaker 
than sinee the crisis had occurred. The dulness covered almost 
the whole left side of the chest, but there was slight resonance over 
the upper part of the scapula. On the day of admission, with the 
patient in the prone position, suggested bj'^ Elsberg, I excised about 
f inch of the eleventh rib near the spine, in the manner already 
described. On introducing my finger into the cavity I detected 
an apparently uniform layer of soft fibrin, f to 1 inch thick, cover- 
ing the pleural surfaces, parietal and diaphragmatie, as far as the 
finger could reach. A small portion of it was wiped off with the 
finger and removed. No traces of this fibrin were found later in 
the dressings. An attempt was made at one time to employ nega- 
tive tension drainage, with the method described by Sehley, but 
a sudden rise of the temperature and illness of the patient caused 
me to give it up very soon. The patient was discharged from the 
hospital, with the tube removed, on December 6. Dr. Wentz 
reported the sinus closed December 14, thirty-four daj'^s after 
the operation. 

Case IV. — Boy, aged seven years, under the care of Dr. W. 
Drummond. Had severe erj^sipelas of the face and neek at nine- 
teen months and a bilateral bronchopneumonia at five j'^ears of 
age. Since then has been strong and health 3 ^ On February'- 12, 
1909, was taken ill with influenza. Four days later had recovered 
sufficiently to return to school. On the following daj'’, however, 
he was seized with a severe pain on the left side of the chest. On 
February 19, his temperature was 101°; pulse, 98; respiration, 42, 
and croupous pneumonia was diagnosticated. Two days later 
the temperature had reached 105f° F., and the boy seemed septic, 
so that Dr. Drummond began to suspect an empyema and tried 
a small hj’^podermic needle without obtaining pus. On February 
27, Dr. J. H. McKee was called in consultation, concurred in the 
diagnosis of empyema, and obtained a large quantity of pus by 
aspiration. On the following dajq at the child’s home, I excised 
about an inch of the eleventh rib near the spine (Fig. 1), with the 
patient in the prone position. I happened to look at a clock as 
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I was about to make the stab Mmund for the introduction of the 
exploratory probe and I concluded to time the operation. When 
the tube -was in and the dressing was being applied from four to 
five minutes had elapsed. The temperature reached normal on 
the third day after operation. On the sixteenth day it rose suddenl5" 
to 102f° and the patient looked ill. The tube was removed and a 
plug of fibrin washed out when it was replaced. On the following 
day the temperature rose again, but after that there was no further 
trouble. The sinus was not closed until the ninth week, and in 
this case the sucking in of air on inspiration was heard until about 
two weeks before the sinus closed. 






Fig. 1.— Scar .at bottom of left side of thorax, posteriorly, after drainafie of a massive 
empyema by excision of small portion of eleventh rib. Inferior angle of scapula normally is 
opposite seventh intercostal space. 


Case V. — Boy, aged eight years, under tlie care of Dr. C. L. 
Felt. Was taken with right-sided pneumonia October 17, 1910. 
Had his crisis in the usual time, but did not ful]}’- recover after- 
ward. Dr. J. H. McKee was ealled in consultation and confirmed 
the diagnosis of empyema. On November G, at the patient’s home, 
I excised a small portion of the eleventh rib, as in the preceding 
cases. A large quantity of pus was evacuated and a lialf-mch 
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rubber drainage-tube introduced and fixed to the margins of the 
wound. I saw the patient only a few times after the operation, 
Dr. Felt taking eharge of the after-treatment. He reported the 
sinus closed January 3, 1911, about eight weeks after the operation. 


SMALL (interlobar?) EMPYEMAS. 

Case VI. — This case was reported in conjunction with Dr. J. H. 
McKee before the Philadelphia Pediatric Society in May, 1906. 
The patient was under the care of Dr. McKee, who made the 
diagnosis and located the pus collection. The following is the 
brief report of the case which I made^ and the reference to the 
condition as a “localized or encysted” empyema was made before 
I had concluded that practically all acute empyemas are localized 
or encysted. “The opening in the chest wall, made by a resection 
of about 1 inch of the sixth rib in the midaxilla on the left side, 
led directly into the cavity. That the empyema was a localized 
or encysted one was shown bj'- the fact that the lung was adherent 
to the parietal pleura in the circumference of the empyema, 
which was demonstrated by the exploring finger. That the pus 
collection was in the fissure was evident from the depth of the 
cavity, which was approximately in the normal situation of the 
fissure dividing the two lobes of the left lung, and from the fact 
that the finger came directly upon the heart, covered by the peri- 
cardium, Drainage was provided by two good-sized rubber tubes, 
introduced in the direction of the spine for about 5 inches. These 
were gradually shortened and healing Avas completed in five weeks. 
At the time of the operation the finger entered a roomy cavitj’’, 
the Avails of which were apparently under the influence of external 
atmospheric pressure. Soon afterAvard it could be determined 
through the Avound by the eye and finger that the cavity Avas 
becoming filled by the expansion of the collapsed portion of the lung, 
this being aided by coughing and forced respiratory exercises.” 

Case VII. — Boy, aged tAAm years, under the care of Dr. ^N. 
Drummond. Had apparently recovered from right-sided croupous 
pneumonia, Avhich deA'-eloped at the end of a three months’ illness, 
including repeated “colds” and a glandular abscess of the neck. 
He did not remain AA^ell after the crisis, and on suspecting an empy- 
ema, Dr. Drummond called Dr. J. H. McKee in consultation on 
February 7, 1908. While dulness was found over the greater part 
of the left side of the chest it Avas most marked in the midaxillary 
region between the sixth and ninth ribs. Aspiration in the seventh 
interspace gave no pus, and it Avas repeated in the eighth inter- 
space. No pus appeared on this trial until the needle Avas Avith- 


> International Clinics, 1900, cxi. 159 
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drawn, when immediately the inside of the bottle was spattered 
with pus spots, a small quantity appearing at the site of the punc- 
ture. On the following day, under chloroform administered by 
Dr. A. G. Tinney, and with the assistance of Dr. Drummond, i 
first made a stab wound with a narrow bistoury at the site of the 
aspiration puncture. A probe with the end bent slightly was 
introduced, but it could not be moved about freely inside the 
chest, and its end could not be turned downward. About an inch 
of the rib below was excised. The pleura was broken through by 
a grooved director, but only a small quantity of pus escaped. This 
opening was enlarged and a finger introduced, which found itself 
in a very small space, with the drainage opening at its lowest limit 
and the lung adherent to the chest wall all around the cavity. 
A drainage-tube with a half-inch lumen was introduced, sutured 
to the margins of the wound, and the dressing applied. The 
quantity of pus which escaped was small and about two table- 
spoonfuls of a fibrinous material escaped also. After the operation 
the child did not improve rapidly and continued to cough con- 
siderably, the temperature retaining the same septic type as before 
the operation. February 15 it was noted that he seemed to cough 
up a considerable quantity of fluid, which could not be inspected 
because it was immediately swallowed. It may have been the 
result of the breaking into a bronchus of a second pus collection, 
as he improved after this for a short time. February 24, the patient 
had been worse for a few days, and an examination showed an 
area of dulness just anterior to the upper part of the axilla. Under 
ether anesthesia aspiration was tried here, but no pus was obtained. 
The finger was then introduced into the drainage opening, but 
found itself in the same circumscribed cavity as in the first opera- 
tion, and brought out a considerable amount of the same fibrinous 
material as escaped at the first operation. On February 28, on 
account of the continued sepsis, the tube was removed and the 
cavity packed with iodoform gauze, but this was stopped and the 
tube reintroduced in a few days. The area of dulness above per- 
sisted, and on account of the continued symptoms of sepsis it was 
thought that there must be a second pus collection, indicating 
further operation. Dr. McKee was again called in, but advised 
against operation. The child was slowly improving, although 
the temperature still continued to be irregular and about as high 
as before the operation. Although the cavity was a small one from 
the beginning, on account of the septic character of the temper- 
ture it was thought advisable to allow the tube to remain. On 
April 24, it was concluded to remove the tube, regardless of the 
temperature. A few days later the temperature came down to 
normal and in about ten days the sinus was closed. Tlie patient 
has continued well ever since and at the present time is in perfect 
health. 
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Case VIII. — Girl, aged eleven years, a private patient in the 
Germantown Hospital, under the care of Dr. Perrj^ Cummings, 
who had called in consultation Dr. J. H. McKee. The patient 
had had right-sided pneumonia and the temperature had fallen 
by crisis, but had remained normal only a few days. When I first 
saw her, January 15, 1910, the relapse had lasted about a Aveek, 
the temperature rising each afternoon to 104° and 105° F., and 
falling in the morning to about normal. The pulse remained at 
about 100 to 110 and the respiration at about 40. There was a 
localized area of dulness, reaching from about the third interspace 
above to the liver dulness below, and from the sternum to the 
anterior axillary line. About four daj'^s before a hollow needle had 
been introduced in this dull area, in the third and fourth inter- 
spaces, without obtaining pus. It was thought that the needle 
had not passed into lung tissue. Air had rushed into the chest 
through the needle, indicating that the visceral and parietal pleurae 
were not adherent to each other in the dull area. An .T-ray taken 
seemed to show a small empyema nearer the posterior than the 
anterior surface of the lung. After a consultation it was con- 
cluded that a pus collection was present and that the lung 
should be exposed for further exploration and the evacuation 
of a pus collection, if found. On the following day, January 16, 
the patient was given chloroform by Dr. McKee, and I exposed 
and removed subperiosteally about 1-|- inches of the fourth rib 
and cartilage. The pleura was then carefully opened after it was 
picked up by forceps. The lung was adherent to the parietal pleura 
by delicate adhesions. While separating these in the effort to locate 
the horizontal fissure of the lung the air began to enter the pleural 
cavity and the lung slowly to collapse. The lung was quickly 
grasped with a double tenaculum and drawn into the wound to 
plug it against the further entrance of air, and the lung was sutured 
to the circumference of the Avound margins to permanently shut 
off the pleural cavity. A veterinary hypodermic needle AA’^as then 
introduced nearly its whole length into the lung four times in 
A^arious directions, the piston being withdraAAm each time. The 
results Avere unsatisfactory, only a small quantity of fluid being 
AATthdrawn each time, and that so mixed with blood that its signifi- 
cance could not be determined. The last puncture was made 
AAuth a slight upward slant of the needle, and after removing it 
and expelling its contents into a basin it was observed that there 
AA^ere two small white spots in the fluid withdrawn . It was concluded 
that these showed the presence of pus. The actual cautery was then 
passed about 14 inches into the lung in the direction of the last 
puncture, but no escape of pus folbAA-^ed it. A closed hemostatic 
forceps was then introduced into the lung opening, forced about 
an inch deeper, and the blades opened slightly. There immedi- 
ately folloAved a gush of fluid, the nature of which could not be 

VOL. 145, NO. 4. — ^.tPniL. 1913. 19 
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determined because of tlie blood present. The fluid flowed too 
easily to be pure pus, but it was not blood because the flow ceased 
immediately. ^ None escaped into a bronchus. The quantity could 
not be determined, but according to my judgment there were about 
2 ounces. The finger passed into the lung wound found what 
seemed to be a small cavity, with smooth walls which contrasted 
with the rougher surfaces of the rest of the wound. During the 
manipulations with the finger, which were gentle, air was heard 
entering the thoracic cavity and Avas evidently passing through the 
lung Avound. It is likely that the collection of fluid Avas in a fissure 
and that the finger had broken down the circumscribing adhesions 
in it, so that the pleural caAuty Avas again opened to the outside air 
through the lung Avound. A strip of gauze was immediately packed 
into the lung wound, shutting off the new opening into the pleural 
cavity, and the whole wound Avas thus tightly packed to the skin 
surface. The skin AVound was partly sutured, a dressing applied 
and held in place by a bandage. The patient Avas returned to bed 
in good condition. The external dressing was changed daily, but 
the packing in the lung Avound was alloAved to remain until the 
sixth day, Avhen it was removed under nitrous oxide anesthesia. 
A rubber tube AA’^as then introduced and packed around Avith gauze, 
but the tube Avas removed on the folloAving day and was not replaced 
afterward, only light gauze packing being employed. Soon after 
this the packing was done away with entirely, the gauze being 
merely laid over the wound. Tlie temperature fell to normal on 
the day after the operation and remained practically so during 
the conA^alescence, the wound being almost completely closed on 
February 14. The patient has since done very Avell and is noAV in 
good health. 

Case IX. — Girl, aged four years. Referred by Dr. B. F. Wentz. 
Right-sided pneumonia began March 27, 1910, and crisis occurred 
April 9. , The conAmlescence progressed favorably four or five days, 
Avhen the patient began to get worse, and there Avas detected some 
dulness and other signs of a pleural effusion, including fcA’^er and 
cough. May IS, the dulness reached as high as the third rib 
anteriorly. Aspiration was done in the scAmnth interspace in the 
midaxillary line, but only about 2 ounces of pus Avere obtained. 
The patient Avas admitted to the UniAmrsity Hospital May 19, 
in the serAuce of Professor J. William White, and operation was 
performed on the same day. The exploratorj’^ probe introduced 
through the preliminary stab AA'ound AA^as too flexible to serA^e the 
purpose well but seemed to reach the eleA'^enth interspace near 
the spine, although it Avas recognized that its bent end could not 
be felt under the elcAmnth interspace as well as in the preceding 
large empyemas. The elcA'enth rib was exposed and a small por- 
tion excised. The probe did not push easily through the pleura 
from the inside as usual, and the pleura was picked up AAUth tvo 
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forceps, as in opening the peritoneum, and was carefully incised. 
This exposed muscle fibers, which were evidently of the diaphragm. 
A grooved director was then substituted for the probe, and was 
pushed from within out through the lower opening by keeping it 
close to the chest wall. No pus appeared. The lower opening was 
then closed by sutures, a small drain being left in the lower angle. 
The ninth rib was then exposed and about 1 inch excised. The 
pleura was opened and a finger introduced, which found a small 
collection of pus, the escape of which was not accompanied by the 
usual inrush of air. Percussion showed that the dulness extended 
as high as before. A veterinary hypodermic needle introduced 
posteriorly in the seventh interspace withdrew pus. As this punc- 
ture was within the reach of the finger from the opening made by 
the excision of the ninth rib, the finger was introduced in the latter 
and by keeping it close to the chest wall it was passed upward 
toward the site of the last puncture when a freer escape of pus 
occurred than before and air was heard sucking into the chest on 
inspiration. The quantity of pus escaping, however, was not 
free enough to indicate the presence of the usual massive type of 
empyema. A drainage-tube about a half-inch in diameter was 
introduced and sutured to the margins of the wound, a safety-pin 
being passed through the tube for added safety. The tube was 
removed June 6. The patient had left the hospital at the end of 
the third week with the tube in. The sinus closed during the last 
week in June, five or six weeks after the operation. The facts that 
the pus did not extend to the bottom of the pleural cavity and the 
quantity of pus present was only moderate in amount, together 
with the fact that it did not escape easily at first through the 
second opening, suggests the possibility or probability of an 
interlobar empyema in this case. 

Summary. Our knowledge of the mechanical and pathological 
conditions existing in connection with empyemas has made little 
progress from observations made at operations or even autopsies. 
A formalin-hardened cadaver specimen of an empyema undisturbed 
by an opening during life is difficult to obtain, and therefore rare. 
For this reason such a specimen affords a particularly valuable 
opportunity for study. From a study of such a specimen and a 
small number of clinical cases the writer draws a few inferences 
which are at variance with the generally accepted views. They 
are as follows: We have not properly appreciated the extent and 
the nature of the adhesion formation developing in connection 
with empyemas, especially the acute variety. The massive parietal 
type extends usually to the bottom of the normal pleural cavity, 
and is not unencysted or general, but completely walled off above 
from the rest of the pleural cavity by adhesions. This explains- 
the slight movability of the dulness on percussion, after changing 
the position of the patient, as well as the fact that the upper level 
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of the dulness is not in a straight line as it should be if the fluid 
was unencj^sted and free to seek its own level. Skoda’s reson- 
ance may not be due to relaxation of the lung above the pus, 
but to the fact that the functionating portion of the lung is 
doing compensatory work. 

The probability is that adhesions between the lung and chest 
wall will not offer a serious obstacle to the reexpansion of the lung, 
because they develop betv^een parts normally in contact. The 
fact that a double empyema can be safely opened on both sides 
at the same operation is to be explained by the fact that the air 
admitted does not produce a total double pneumothorax, since it 
enters on each side only the firmly Avalled-off empyemic cavity. 
Total collapse of the lung is prevented the firm adhesions which 
protected the lung against the pus pressure before the drainage 
opening was made. There is no sudden or dangerous change of 
pressure on the thoracic organs from the usual rapid evacuation 
of the pus, but a gradual substitution of the pus by air, which has 
a pressure of 15 pounds to the square inch. 

The so-called encysted or localized empyemas are small, probably 
because they develop in the fissures of the lung or between the 
lung and diaphragm, and therefore because of the difficulty with 
which the pus is diffused in these situations. 

The most important factor in preventing the obliteration of the 
empyemic cavity and closure of the sinus is the pressure of the air 
admitted through the drainage opening into the empyemic portion 
of the pleural cavity, where it neutralizes the expanding effect of 
the air coming through the trachea. Murphy overcomes this 
completely by aspirating the pus and injecting a formalin-glycerin 
solution, but his method has not yet received general approval. 
The drainage methods still prevail. The ideal drainage method 
is that based upon the suction or siphon principle. Its chief objec- 
tion is that the devices in use for applying it generally leak air 
around the tube. We have not yet determined how rapidly an 
empyemic cavity, which is an abscess, may be permitted to close. 

The size of the drainage opening has an important bearing upon 
the later expansion of the lung. The lung probably cannot expand 
until the entrance of air through the drainage opening is so dimin- 
ished by contraction of the opening and blockage of the space in 
and around the tube b}’- the escaping pus, that vath absorption of 
the air already in the cavity there is developed a negati\'e tension 
external to the lung sufficient to permit the normal internal pressure 
coming through the trachea to become greater than_ the external 
pressure. For this reason we cannot safely employ in empyemas 
the large drainage opening as in ordinary abscesses. The eflect 
of the large opening in empyemas is shomi after the Estlander 
operation by the permanent non-expansion of a considerable 
portion of the affected lung. An opening through the ele\-enth 
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rib or interspace of a given size will drain more perfectly than one 
at the usual level, and. will better prevent the entrance of air, 
since the pus will be constantly escaping and tending to fill the 
space in and around the tube. There will be little or no danger 
of the drainage-tube falling into the empyemic cavity, since it 
must travel against gravity to do so, and if this accident happened 
the tube probably could easily be reached and removed with a 
forceps, because gravity would prevent it from moving away from 
the opening. In some cases the much-thickened pleura is the 
result probably of the organization of layers of fibrin deposited in 
the acute stage. 

Of the five massive empyemas treated with dependent drainage 
it may be said that the time necessary for a cure was less in all 
than the average determined by Schadler, fourteen and one-half 
weeks, or the average in Fraley’s cases, ninety days, and therefore 
there were no persistent sinuses. In the 9 cases there were no 
deaths. The method deserves further trial and study. 


THE EFFECTS OF EXPOSXJRE TO INTENSE HEAT ON THE 
WORKING ORGANISM.! 

By Charles N. Fiske, M.D., 

BURGEON, UNITED STATES NAVT. 


The navy has been consulted in the matter of affections caused 
by heat and other attending conditions of the atmosphere in which 
its men work, because this class of disability has attracted atten- 
tion in the public press and occasional medical reports, either in 
time of war or in the course of cruises in which the reading public 
is more or less interested, by reason of prostrations and deaths 
being noted in published dispatches. 

The accompanying statistical table, which records but twenty 
deaths and thirty-three invalidings from the service on account of 
heat-stroke during the last thrty-five years, and the damage 
curve would indicate that heat prostration has been of compara- 
tively little importance to the service as a whole; however, from 
the excerpts from sanitary reports of naval medical officers to 
follow and the fact that considerable numbers of cases have on 
occasion jeopardized the strategic or diplomatic mission of a 
particular warship, the deep concern of the immediate hygienist 
will appear to be justified. ' 

' Read in Section IV, XVth International Congress on Hygiene and Demograplii*. Washing- 
ton, D. C., September 24, 1912. 
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Heat prostrations were coeval ivith the “new navy” of the last 
quarter century, ivliich found its beginning in the famous “white 
squadron;” correspondingly as that early class of all steam- 
propelled cruisers and gunboats has been retired, and its lessons 
in sanitation, and notably in ventilation, have been used profitably 
in the design and equipment of all but the earliest class of battle- 
ships and armored cruisers, the factor of heat-stroke in the navy 
has assumed relatively a low value during the last few years. 

Naval hygenists, who have agitated changes in construction, 
arrangement, and ventilation of ships will represent that the 
service has largely solved the problem, while other observers 
will, with perhaps equally good reason, maintain that the difficulty 
has solved itself on account of smaller boilers and more economical 
leads of steam pipes and arrangements of pumps, etc., in the 
engine rooms of large ships. The latter view, howei'er, is refuted 
by the still lower location of dynamo and steering engine compart- 
ments, and in the main it will be evident that improved facilities 
for ventilation, whether natural or artificial, have achieved the 
subsidence of heat prostration. It is only when a radically new 
type of ship is placed in service that fanlty and inadequate ventila- 
tion any longer occasions suffering and disability from undue 
atmospheric heat and humidity, as has been recently shown to 
occur on the first ships of the Dreadnanght type. 

At their worst, heat affections have developed only on isolated 
occasions, and then only on comparatively few ships, and doubtless 
many cases have been so trivial that they have hardly been recog- 
nized as of such a nature in the absence of severe cases. 

This statement will prepare the physiologists and pathologists 
who look for some apology or explanation for the naval surgeons 
not making more definite contributions and exact observations 
relating to the fairly tji-pical cases of heat exliaustion that occur 
in the service. It is perhaps thought that with his training, time, 
equipment, and opportunity to study the condition at its incep- 
tion, something more than a mere compilation of general data 
should be available from the reports of naval surgeons for this 
paper. Such versatility, however, as the wide range of duties 
demands of naval medical officers, together ivith the lack of 
experience and apparatus to make the precise observations which 
would enable physiologic study to withstand criticism, and the 
uncertainty of having the cases, which nearly always occur under 
the unusual and unanticipated conditions on a ship in the tropics, 
remote from laboratories, as well as the fact that these occasions 
are likely to find the doctor most busy, preclude the contributions 
for which we all seek, and which should be more jiracticable near 
steel mills, for instance, where cases frequently may be expected 
and where provision can be made for such study. 

The perusal of the literature of disorders attributed to heat 
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tends to confuse the student first as to^ nomenclature and termin- 
ology and almost hopelessly as to etiology. Within the naval 
reports comparatively few titles have been used, probably fewer 
than if more had been available on the printed classification, and 
save for the quotations from the text of the reports themselves, 
little dependence can be had upon just what train of symptoms a 
title was used to cover some fifteen years ago when heat affections 
were most prevalent in the navy. For these reasons I have com- 
bined in the table all heat cases without regard to prevailing 
nosology. 

One of the earliest references to heat prostration in the fire rooms 
of ships published by an American naval surgeon is the following 
by Medical Inspector A. L. Gihon, in his Naval Hygiene, of 1872 : 

“The sj^mptoms of insolation often occur among men not exjiosed 
to the direct rays of the sun — in the fire room of steamers, on 
board the monitor class of armored vessels, in small, ill-ventilated 
cells. Dr. Kitchen informed me that while surgeon of the monitor 
Dictator it was common for men to be brought to him for treatment 
with coma, stertorous breathing, great heat of skin, full, quick 
pulse, and often convulsions. The cause was manifestly enough 
the exhausting labors of a watch in the fire room, where the tem- 
perature averaged 145°, and where the ventilation was exceedingly 
defective, air that had been already respired being repeatedly 
returned. Maclean states that ‘insolation has frequently been 
observed on board ship, but almost always under conditions similar 
to those in barracks — that is, where overcrowding and impure 
air are added to the influence of excessive heat. Insolation is not 
uncommon on board the mail steamers in the Red Sea in the 
months of August and September; it has been observed that most 
of the cases occurred while the sufferers were in the horizontal 
position in their ill-ventilated cabins,’ and he quotes the following: 
‘Assuredly,’ says Dr. Butler, surgeon of the third cavalry, ‘those 
barracks most crowded, least ventilated, and worst provided with 
punkahs and other appliances to moderate excessive heat, furnished 
the greatest number of fatal cases.’ Surgeon Longmore, of the 
nineteenth regiment, notes that one-third of his cases and nearly 
half the deaths occurred in one company of the regiment quartered 
in the barrack, which was manifestly the worst conditioned as 
to ventilation, and, indeed, in every sanitary requirement. M. 
Bassier, a surgeon in the French navy, reports that the man-of-war 
brig Le Ujnx, cruising off Cadiz, in the month of August, had 
eighteen cases of insolation out of a crew of seventy-eight men. 
The heat was excessive (91° to 95°), and much aggravated by 
calms. The ship was overcrowded, offering little space for the 
berthing of the crew. M. Boudin quotes the case of the French 
man-of-war Dvquesne, which, while at Rio de Janeiro, had a 
hundred cases of insolation, out of a crew of six hundred men. 
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Most of the men were attacked not when exposed to the direct 
heat of the sun, but at night when in the recumbent position — 
that is, Avhep breathing not only a hot and suffocating, but also 
an impure air.” 

The works of Surgeon Joseph Wilson, U. S. N., 1870; Medical 
Directors T. J. Turner, 1879, and A. Gorgas, 1897, and Medical 
Inspector H. G. Beyer, 1908, include but passing references to 
heat affections. 

Medical Inspector J. D. Gatewood, in his Naval Hygiene, 1909, 
writes: 

“About 90 per cent, of all troubles ascribed to heat come from 
a part of the service — ^the engineer force in cruising ships serving 
under conditions that put a large load on the kidneys wdiile depriv- 
ing them of the fluid necessary to flush themselves properly. The 
result is a great concentration of irritating urine, and perliaps 
even anuria if, wdiile the bodj^ is bathed in wmrm sw^eat, there is a 
sudden checking of perspiration and rapid chilling of bodies under 
ventilators or fans. ... If during the year 1905 all the 
firemen and coal-passers had been at sea the entire time, there 
would have been about 200 admissions for heat troubles from 
each 1000 firemen and coal-passers so employed, and in the year 
1899, about 400, other conditions remaining the same. 

“The intensity has relation, how'ever, to atmospheric conditions 
while underw'^ay and to the course of the ship in relation to wind, 
high outside temperature, wdth high relative humidity, and relative 
state of calm producing the maximum result. The hearts and 
kidneys and stamina of men, if much speed is maintained, are then 
greatly tried, especially if new men, some perhaps not w-ell selected, 
are working as coal-passers. It wmuld therefore seem that, in a 
general way, tropical cruising, especially in our summer months, 
and an increasing percentage of recruits in the engineer force tend 
to that condition in the service known as heat prostration. For 
instance, the records show* that in 1898, when owing to the Spanish- 
American War there were relatively large number of recruits and 
several summer months of general tropical cruising, though chiefly 
at reduced speed, the admission ratio for cruising ships w^as 29.4. 

. At present the nature of the so-called heat prostrations 
in fire rooms is not well understood. It appears that when men 
are working in hot air they are able to perform their duties without 
much distress, when the standing of the wet bulb thermometer 
is not much above 81°, but wdien that bulb approaches 86° to SS° 
the disinclination to work becomes very marked. However, the 
form of heat prostration may not be due to the direct condition of 
contained air as showm by thermometer readings, but may be 
precipitated bj’^ rapid variations of skin temperature incident to 
exposure to drafts under ventilators in natural ventilation or to 
currents incident to assisted or forced drafts when applied to a 
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fire room already containing men who have been subjected to 
very high temperature. 

""At any rate, it has seemed that the tendency to heat prostra- 
tion has become quite marked at times just after assisted draft 
has been started. It may be considered that if fire rooms were 
kept under assisted draft the cases of heat cramps would be greatly 
diminished, but that the use of assisted draft only occasionally to 
meet special conditions may be responsible for a number of such 
cases at some particular time.” 

The air of fire rooms has probably always been of sufficient 
chemical purity so far as adequate oxygen and minimal carbon 
dioxide are concerned, and there is no evidence that carbon mon- 
oxide from the furnaces or coal oxidation on the floors has accumu- 
lated to produce any such toxic symptoms as are commonly 
attributed to heat. That this distress tending to heat prostration 
is a matter of heat and humidity preventing automatic cooling 
of the body by evaporation of sweat and by convection to circu- 
lating air, as shown last year by Mr. Leonard Hill, of London, was 
surmised years ago is indicated by the following extracts from 
sanitary reports : 

Surgeon Geo. H. Cooke, reporting on the U. S. S. Mohican, 
in 1885, said: 

“ It was while cruising along the Mexican coast during the rainy 
season [July and August] and in the warm water and hot murky 
weather of that region that numerous cases of prostration from 
heat occurred, as well among the men on deck as with those in 
the fire room.” 

Surgeon John C. Wise, on the U. S. S. Jamestown, in 1886, said: 

‘^Two deaths occurred during the year: one, a case of insolation 
happened when the thermometer stood at 85°, showing the import- 
ance of care in this respect, especially when there is great atmos- 
pheric humidity, which so often prevails in the West Indies.” 

There are probably few medical officers who would now fail to 
to affirm the belief of Chevers, Manson, Castellani, and other 
eminent authorities that of the predisposing causes of heat-stroke, 
alcohol habituation, or even occasional alcoholism, is one of the 
greatest factors. While I personally believe the navy would be 
almost infinitely better off if total abstinence could be enforced, 
and the medical department and messes of ships quite as well 
administered, if no spiritous, vinous, or malt liquors 'were per- 
mitted on board ship, still, given men who frequently indulge, 
that there ife another side to the practical question is evidenced 
by the following opinions and practices of former naval surgeons: 
P. A. Surgeon G. P. Lumsden, reporting on the U. S. S. Boston 
en route from New York to Jamaica and Central America, October, 
1888, says: 

“The firemen complained 'of the heat of the fire room, which 
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had a temperature of 140°, and several cases of heat exhaustion 
occurred; the first on October 6th, the second day out from Sandy 
Hook. After this one ounce of whisky was given each fireman, 
who brought a card from the engineer at the end of his watch. 
This seemed to have a beneficial effect, as there were fewer com- 
plaints after this, and thej’’ appeared to work more cheerfully. 
At Port Royal fifteen gallons of Jamaica rum were purchased by 
order of the captain, upon the recommendation of the surgeon, 
which was served out in one-ounce doses as stated above, and it 
lasted until within a few days of New York.” 

Surgeon E. H. Green, on the U. S. S. Marblehead, reported in 
1894: 

“The temperature of this [berth] deck with the dynamo 
running was from 90° to 92°, rendering it almost impossible to 
obtain refreshing rest. The fire room has had a temperature as 
high as 140° [the author observed it 186°, July 13, 1906]. Usually 
it is 120°, the engine room being from 105° to 110°. There were 
several cases of heat exhaustion, though none of them of a serious 
nature. While cruising in the tropics it ivas found necessary to 
give stimulants at the end of each watch: one and one-half 
ounces of rum were given, and it had good eflect, as it kept the 
men up to their work, looking forward to the dram at the end of 
the watch, and it restored the exhausted system materially.” 

Surgeon Howard E. Ames’ report on the U. S. S. Detroit, for 
1895, says: 

“It is here I will make a few remarks upon the engineer’s force, 
based upon observations made upon this vessel, and which, I 
think, apply to the whole service. The modern warship is a series 
of small compartments, demanded for strength and security. 
This compartment system is followed in the coal bunkers. When 
under steam in hot weather, these bunkers are not properly ven- 
tilated, and in addition to this the heat is too great. The deficiency 
of fresh air is not so serious a defect as the high temperature which 
surrounds the men while working. During the summer we were 
up the Yang-tse River, and during that trip the temperature of 
the coal bunkers ranged from 115° to 127°, while the outside tern- 
perature on deck was from 95° to 100°. If the engineer’s force is 
expected to maintain its efficiency it is important that some scheme 
be devised to overcome this excessive temperature. It is absurd 
to expect nature to overcome a temperature of 28° under such 
conditions, and no human being can work efficiently in such a 
temperature without permanent injury to his physical and vital 
constitution. Take in addition to the heat, the motionless, impure 
air of the bunkers, filled with coal dust, constantly clogging the 
sweat glands of the men, and a moment’s thought will picture 
their deplorable condition. During the trip it was only by giy^^ 
each fireman and coal-passer two ounces of whisky at the end o 
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his four-hour watch that we were able to keep them at work and 
accomplish the trip. We had several cases of heat prostration, 
none of which was fatal. The men at the end of the watch were 
almost collapsed, streaming loith 'perspiration, accompanied^ by 
stertorous breathing, rapid pulse, and trembling limbs. The eight 
hours’ rest was not sufficient to restore them suffieiently to consider 
them effieient men. 

“This exhaustion ivas not due to the work, but to the abnormal 
conditions surrounding the workers. This is shown by the weight 
of the coal handled on this trying trip. The general consumption 
during one day was 26 tons, the daily average for the trip being 
18 tons. If we admit that this average was handled twice, it would 
give us but 36 tons handled in twenty-four hours by 30 coal-passers, 
or 1.2 tons per day per man, and this work was not continued 
beyond four hours. Such light physical exertion under normal 
conditions would scarcely be appreeiated in its effect on the physical 
organization of a healthy laboring man. In this case we are forced 
to consider the degraded air and the heat as the cause. We can 
practically eliminate the degraded air of the bunkers by consider- 
ing the amount of work done under similar eonditions, but in a 
temperature below that of the body. We are forced to admit that 
it is principally due to excessive heat.” 

Extract from report on the U. S. S. Bennington, 1898, by P. A. 
Surgeon E. P. Stone; 

“The men of of the engineer’s force, all of whom swing in the 
wing passages and after berth deck, after four hours of severe and 
arduous toil in the frightful temperature of from 140° to 150°, 
would come off watch and endeavor unsuccessfully to get rest and 
sleep in the only comparatively less trying temperature of from 90 ° 
to 100°. Unable to sleep, worn out with fatigue, and annoyed 
by prickly heat, it would be jaded and discouraged men who would 
respond to the next call to go below on watch. Is it to be wondered 
at that the medical officer is called upon to furnish stimulants to 
keep these men up to their duty? Is it to be expected that men in 
such a condition can do efficient work? And may not a fire-room 
force in such a plight seriously cripple the fighting efficiency of a 
ship, as my predecessor has pointed out in his report? . 

It has been the custom on this ship to give, when under way, each 
watch in the fire and engine rooms some liquor, either during or 
at the end of the watch. On our way here from San Diego I con- 
formed to the custom after the first few days, principally for its 
mental effect on the men, as they expected it, and furnishing the 
liquor served to keep them contented. I have not had enough 
praetical experience yet to feel like making a positive statement, 
but so far as my experience goes’ it has inclined me to be opposed 
to the issue of spirits to men subjected to high temperatures. It 
produces a temporary stimulation, but leaves the men ultimately 
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in a state of lessened resistance. I believe a better stimulant, and 
a useful prophylactic, is the administration of strynchine. In 
those cases of heat prostration that give rise to muscular cramps, 
I believe, theoretically, that subcutaneous injections of normal salt 
solution ought to give relief.” 

Extract from report on the U. S. S. Massachisctts, 1899, by 
Surgeon S. H. Dickson: 

“I had been led to expect, under the circumstances of Avar 
and during a close blockade and operations in the tropics 
of such duration in the summer months, that many cases of 
heat prostration among the 100 men of the engineer force would 
be encountered. With fires lit all the time, and steam all over 
the ship; bottled up, so to speak, every night, with tempera- 
tures in the fire rooms frequentlj”^ and -for hours at a time from 
144° to 150°, in the engine room rarely below 120°, conditions 
were constantly favorable for their development; and yet but 
fourteen cases in all were admitted to the sick list, and these occurred 
after the removal of the strain and excitement of actual hostilities, 
and none of them of a serious character. Careful hygienic meas- 
ures, such as frequent opportunities for bathing and washing, 
and the intelligent and constant use of the ventilating blowers, 
supplying an abundance of fresh air, undoubtedly led to this result. 
On only one occasion, and for a brief period during the voyage 
from Porto Rico to Cuba, was it considered necessary to issue a 
small spirit ration to the engineer division. It put heart into the 
men and was productive of nothing but good. It was given to 
each watch on coming off duty and after they had washed and 
cooled off. ” 

Extract from report on the U. S. S. Columhia, 1899, by Surgeon 
C. G. Herndon; 

number of men at various times were more or less overcome 
by heat in the dynamo, engine, and fire rooms, and were promptly 
brought to the sick quarters. The heart and not the brain was 
the organ which had given out among these men. The routine 
practice was to stretch th(: man out on the cofferdam, with the 
head low, loosen all tight clothing, and give him a liberal dose of 
whisky or brandy, with digitalis. Usually in a short time he would 
go off into a quiet sleep, and wake up ready for work. 

“I am opposed to the routine issue of alcohol to the men below 
while on watch; but from my experience, and more particularily 
on this ship, I believe it would be well, if the Bureau sees fit to do 
so, to increase the amount of whisky in the medical supplies and 
allow the medical officers to give it to deserving men coming off 
watch when they show markedly the effects of the long exposure 
to the high temperature in wdiich they work. 

“I have seen various stimulants used, but nothing, in my experi- 
ence and belief, does these men as much good when coming off 
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watch as a ration of whisky diluted with Avater, and, if necessarj^, 
with some digitalis added.” 

Surgeon M. H. Simons, on the U. S. S. loiva, 1899, reported: 

“During the trip to San Juan, and on one or two other occasions 
when the heat was great, the men in the engine and fire rooms 
drank so much warm water that nausea and vomiting often occurred, 
and nothing would be retained. We found that under these cir- 
cumstances the trouble could be checked and eA'^en avoided by a 
moderate dose of alcoholic stimulant (part of the time we used 
alcohol itself), with capsicum, gentian, or hydrastis. This dose 
seemed to put the stomach in proper tone for the digestion of food, 
and to lessen the thirst. As a preventive it was given when the 
men came off Avatch. Heat prostration was treated by putting 
the man in a bunk with a wet toAA’'el over his face and head and 
giAung 0.6 gram of acetanilid; in one hour, if the temperature still 
stood aboA'-e 100°, 0.3 gram was given until the temperature stood 
below 100°, and then a bath was gh'-en, in which the patient lay 
for fifteen minutes; the water was at first warm and then gradually 
cooled to the temperature of the sea AA'ater in the pipes, probably 
about 76°. The acetanilid equalized tl>e circulation and subdued 
the nervous symptoms; the lukeAvarm bath seemed to aid this and 
to exert a specially and noticeably good effect on the digestive 
tract. ” 

In discussing “The Alcohol Question in the Navy,” Medical 
Director P. A. Lovering, aaLo was surgeon of the U. S. S. Oregon 
during the Spanish-American War, stated: 

“I remember that on the cruise of the Oregon around from 
San Francisco, Captain Clark every day at his own expense fur- 
nished the firemen coming off the afternoon Avatch with a drink 
of spirits. It encouraged the men, did good, and I was glad that 
I could recommend it as a beneficial measure. ” 

From our more recent knowledge of the precise nature of the 
action of alcohol in small doses it seems evident that the benefits 
noted in the foregoing reports AA^ere psychical and doubtless attribut- 
able to the narcotic effect; alcohol in t.iese cases probably induced 
a more comfortable frame of mind, indicating consideration upon 
the part of officers in authority, and AA'ithal favored relaxation akin 
to that sometimes given after disease or injury to relieve undue 
apprehension. It is significant that no naval reports of the last 
decade refer to the use of alcohol either in prophylaxis or treatment. 

With reference to the well-knoAvn adA^antage of having ships 
painted Avith light reflecting surface. Medical Inspector T. C. 
Walton, reporting on the U. S. S. Chicago, in 1899, says: 

“Changing the color of the outside of the ship from black to 
AA'hite is belieA'ed to have lowered the temperature on this [gun] 
deck, during the summer days when the sun shone on the ship’s 
sides, from 4° to 6°. . . . During the speed trials of this 
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ship at Newport in September last the temperature in those parts 
of the engine rooms was recorded as high as 129°. The air at the 
time was laden with moisture from escaping steam. A prolonged 
stay there was described as being unbearable. The engineers on 
duty were quickly prostrated. Efficient ventilation was urged.” 

Inadequate ventilation and removal of heated air on the earlier 
all-steam propelled ships is attested by the following quotations: 

Medical Inspector G. W. Woods reported on the U. S. S. 
Charleston in 1890: 

“The heat of the dynamo room is often so great that the ther- 
mometers, indexed for 140°, cannot register the temperature, and 
the men perform their work entirely naked, complaining of nausea 
and vertigo whenever the revolutions of the little electric blower 
are even for a brief period suspended.” 

' Surgeon T. H. Streets reported on the U. S. S. Bennington in 
1893: 

“The temperature of the fire room previous to these changes 
[new hatch opened and new ventilators] was frequently as high 
as from 140° to 150°. The temperature has been materially 
reduced. The highest it has reached since the opening of the 
hatch is 112°.” 

On the U. S. S. New York January 11, 1894, Medical Inspector 
Edward Ivershner found the temperature of living and working 
spaces to range from 88° to 108° throughout the ship when the 
outside air registered 82°, although the trade winds blew at the 
rate of 6 knots on the port bow, the ship making 13 knots under 
but four boilers, and burning but eighty-five tons of coal per day. 

Likewise in 1894 Surgeon W. G. Farwell reported on the U. S. S. , 
Cohimbia: 

“The temperature of the engine and fire rooms is excessive when 
firing hard; the temperature of the fire room ranges from 140° to 
150°, and that of the engine room from 105° to 110°; when firing 
immediately the temperature is respectively from 120° to 125° 
and from 98° to 100°. . . . the temperature of the cabins 

opposite (the engine room hatches) was 90°, an almost unbear- 
able degree of heat for a sleeping room.” 

The recording of excessively high temperatures was the rule 
rather than the exception for a few years prior to and immediately 
following the Spanish-American War of 1898. 

Surgeon C. A. Siegfried reported on the U. S. S. Cincinnati in 
1894 : 

“ In the dynamo rooms by means of electrie (additional) blowers 
the temperatures have been reduced 20°, and they now rarely 
rise above 110°. . . • The ventilation of the engine room is 

very unsatisfactory, and temperatures are recorded from 90 
to 170°. . . • I have mj'self recorded fire-room tempera- 

tures as high as 168°. In the engine room, lower platform, the 
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average is about 102°, on the upper platform it frequently reaches 
135°.” 

Surgeon E. Z. Derr, on the U. S. S. Raleigh in 1894 and 1895, 
reported: 

“The inadequacy of fire-room ventilation made itself manifest 
on the first trial trip to Hampton Roads. Steaming half poAver 
the temperature of the starboard forward fire room in the boiler 
interspace, five feet above the floor, reached 180°. Three men 
were exhausted by the heat. On September 10, steaming under 
the same easy conditions, it reached the same, and two men Avere 
exliausted. On September 11, 190° AA^as recorded. On the fire- 
room galleries, AAdiere the blowers Avere located, the thermometer 
registered 205 °, rendering it impossible for the men to superintend 
them, and accordingly they were not used. The fire rooms Avere 
therefore dependent upon natural A’^entilation alone, and that 
supplied by the ventilation was Avholly inadequate to keep doAvn 
the temperature. ” 

Medical Inspector J. G. Ayres, on the U. S. S. Olympia in 1895, 
reported temperatures of 180° and aboA'^e in Iaa^o of the fire rooms 
AAdiich had no bloAvers. 

Surgeon C. A. Siegfried, again in 1895, on the U. S. S. Texas, 
said: 

“It is to me doubtful if any possible system of ventilation in 
some of these spaces would correct the high temperature ranging 
from 125° in dynamo rooms and redoubt to 170° in hydraulic 
pump rooms. When the ship is under AA^ay the heat becomes 
excessive and during the short periods of time Avhen making steam 
trials last September the number of cases of heat exhaustion 
treated in one day, aggregated tAvelve. The hydraulic rooms 
furnished most victims, hence the more thorough covering of the 
hot metals, pipes, etc., AAuth non-conducting materials becomes 
imperative. ” 

The improvement made on the U. S. S. Cincinnati in 1895 is 
shown by the report of Surgeon L. B. BaldAAun, in which he 
showed average temperatures of fire room No. 1 to be 143°,. 188°, 
187°, 184°, 189°, 191°, and 109°, AAuth a maximum of 204° 
between June 30 and May 12. After some changes in the man- 
agement of the bloAvers the average temperature Avas reduced to 
126° and 139°, AAuth a maximum of 170°. The average for the 
year 'in this fire room Avas 145.8°. 

The Surgeon General’s report of 1897, covering the year 1896, 
stated : 

“Of the 59 eases of heat-stroke, 40 AA^ere caused by heat in fire 
and engine rooms, 7 of the latter being returned from the Raleigh, 
5 from the Indiana, 4 each from the Amphitrite and Massachusetts, 
3 from the Maine, Neivark, and San Francisco, and 2 each from 
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the Cincinnati, Alert, and Marion, the remainder (5) occurring 
scattered^ 1 on each ship. ” 

Surgeon Robert Whiting, on the U. S. S. Monterey in 1895, 
reported: 

“The continued strain of resisting the high degree of heat early 
began to tell upon the men of the engineers’ force. The closed 
fire room of the Monterey has no outlet overhead, the doors opening 
on one side into the overheated engine room and on the other 
into the berth deck. The forced draft ventilation not being in 
use, it was discovered that the fire room was fed by hot air from 
the engines on one side and on the other by air that had been 
devitalized by use on the berth deck. The medical officer upon 
one of his inspections found the temperature as high as 147°. 
There were a number of cases of exhaustion and vomiting, most 
of which were treated without entry upon the sick list. 

“The drills at general quarters, which were more frequently 
performed than any others, required the use of steam in the pump 
rooms underneath the ward-room officers’ quarters and under the 
berth deck. It will be observed by reference to the temperature 
charts that these pump rooms registered the highest degree of 
heat, 180°. It required hours to bring the atmosphere in the 
ward-room down to 90° after these drills were concluded. The 
d 3 mamo room, contiguous to the forward turret and underneath 
which the forward pump room is located, the main compartment 
of the berth deck separated from it bj’’ a steel bulkhead, suffered 
in similar fashion.” 

Surgeon James E. Gardiner’s report on the U. S. S. Amphitrite 
in 1896, stated: 

“So far the most serious trouble developed has been the one 
of the high temperature generated on the modern iron and steel 
ship filled vfith engines and imperfect means of ventilation so far 
devised to relieve the evil. From the records of the medical journal 
the suffering from this cause while the ship was cruising during 
the months of Julj'^ and August was great. Temperatures as high 
as 183°, in the fire room are recorded, with 167°, given as the 
minimum during the twenty-four hours of that da 3 ^ In the engine 
room for the same daj’' are recorded 155° as maximum and 148 
as minimum; the berth deck, 102° maximum; a state' room in ward 
room, 98°. There were numerous cases of heat prostration, cases 
of mj'algia, cramps, and sudden diarrheas. A board appointed 
bj' the commanding officer, after carefullj'' collecting the data, 
made its report, and the ship was ordered to the navj'^ yard at 
Norfolk, where the changes were made. Since then the conditions 
have greatly improved. No test as severe though as that of last 
summer’s cruising has been made since the change, but it is believed 
that no such temperatures will again be reached.” 

Extensive temperature observations made by Medical Inspector 
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J. G. Ayres in the dynamo room of the U. S. S. Olym.'pia in 1896 
gave the maximum as 121° and mean as 113° for August arid 113° 
and 105° for October. In the same year the dynamo room of the 
U. S. S. Columbia ivas found to have a temperature range from 110° 
to 125°, and the steam-steering room exceeded 120°, with defective 
ventilation. 

The means for adequately heating certain living spaces in ships 
often proved intolerable to other compartments as is shown by 
Surgeon W. S. Dixon’s comment on his own state room on the 
U. S. S. in 1897: 

“No less than seventy-five feet of steam pipe (heating) are 
very close to the berth — some of it within two inches and none of 
it more distant than forty inches. Five pipes pass through the 
room, and four are separated from it only by a thin metal bulk- 
head. Until the five pipes (forty-five feet) had been additionally 
covered with felt, one could not sleep in the bunk. With an out- 
side temperature of 19°, that of this room was 90°, as determined 
by reliable thermometers, and the air duct was delivering cold air 
in the room at the time. In one of the double berth rooms of the 
junior officers two thinly covered steam pipes pass along the whole 
length of the upper berth, and in such close proximity that a man 
of ordinary proportions could scarcely crowd in between the mat- 
tress and pipes. It would be impossible for anyone to sleep there 
while steam was being used to heat the ship.” 

Surgeon W. R. Du Bose reported from the U. S. S. Terror in 
1897: 

“Practically the ship has done no cruising, and exactly what 
temperatures will be experienced remains to be seen. In the short 
trips made the engine-room temperature has been 118°, the fire 
room 116° to 142°, generally 122°; the forward turret machinery 
space, 124°. In the superstructure during a heated term in July 
and August a temperature of 110° was several times noted. No 
case of heat exhaustion has occurred.” 

Surgeon P. A. Lovering, on the U. S. S. Oregon in 1897, reported: 

“ The berth deck is also very warm, as it is over the main boilers, 
and in it is placed the auxiliary fire room. When the vessel is 
underway the temperature often rises to 100° and even higher, 
and rarely falls below 85°. The forward compartment of the 
citadel is fairly lighted by twelve deck lights, but has no direct 
air suppl 3 \ It is much cooler than the central compartments, 
as it is forward of the boilers. 

“Each engine room has, besides the usual hatch, a blower for 
artificial ventilation. The temperature ranges between 90° and 
100° when under way. 

“Each of the eight fire rooms has a large ventilator, and also a 
blower for forced draft, which is used for ventilation. When under 
way the temperature has reached 135°, but is usually 5° to 10° 
lower. This temperature was in cool weather when the outside 
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air was 60 ° or less^ and it is probable that in warmer weatlier the 
fire rooms will be much hotter. 

“There have been no cases of heat prostration.” 

The protests of some of our medical ofiicers during this period 
were almost pathetic, as is seen in the following extract from the 
report on the U. S. S, Bennington, in 1S9S, by Surgeon John W. 
Baker; 

“We should build our ventilators larger and higher and make 
them more numerous; provide our fire rooms, bunkers, and engine 
rooms with fans on a large scale, until we no longer are content 
that men should, in these days of modern science, toil and labor 
in a vitiated atmosphere at a temperature varying from 130° to 
170°, until they are temporarily exliausted or permanently dis- 
abled, and that, too, long before the period assigned to men who 
live on deck in fresh air and wholesome sunshine, and who are 
never called upon to make the physical exertion, save in unusual 
emergencies, that these men must make every daj^ if we would 
maintain our speed at sea, speed and turning in evolutions — in 
fact, the efficiency that is not only desirable but absolutely essential 
for our success in warfare, and for which our ships are constructed. ” 

Surgeon M. H. Simons, reporting on the U. S. S. loxva, in 1899, 
stated ; 

“The ventilation of the distiller room is entirely inadequate, 
and the temperature is so high (145°) frequentlj’' that the man 
neglects his watch on the gauge to stand under the small cool-air 
inlet. The exit shafts for hot air in the dynamo room are so small 
that half the hot air collects in one or the other ammunition passage, 
increasing greatly the discomforts of those who must ivork there, 
especially in battle. The temperature of the dynamo room varies 
from 107° to 125°. . . . 

“The state rooms for the officers in the citadel, at sea, in warm 
weather, have a temperature range of from 93° to 100°, artificial 
light has to be used all the time. ” 

Surgeon John M. Steele, on the U. S. S. Monadnock, in 1899, 
reported; 

“On entering the tropical zone, where the temperature of the 
air and water are nearly the same, and high, about 84°, the vessel 
heated up rapidly and remained so. 

“The hottest part of the vessel in which men live is the super- 
structure and warrant officers’ quarters. The warrant officers 
quarters are next to the dynamo room, and separated by an iron 
bulkliead, and in the forward room the temperature averages about 
95°. In the superstructure is situated the cabin and Avard roonp 
officers’ quarters, also the galley, the officers’ water closets, and 
the mens’ head. These apartments are directly over the fire and 
engine rooms, and the heat here is high and continuous night and 
day, with an average of about 94°. There is a slight remission 
in the early morning hours. In addition to hatches, deck lights, 
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and air ports the present means of ventilation should apply to 
the superstructure, and an active method of introducing fresh air, - 
which could be accomplished by two additional blowers, to force 
air into the entire vessel. This addition would combine the plenum 
and exliaust, which I believe is necessary for the best effect for 
the health of the crew. ” 

From a better ventilated gunboat, the Annapolis, in 1898, 
Assistant Surgeon S. B. Palmer reported; 

“No excessively high temperatures have been noted in the engine 
and fire rooms, the two cases of heat exliaustion of mild grade which 
were treated were men unaccustomed to this work.” 

Asbestos sheathing helped to alleviate suffering in the living 
quarters abaft the engine room trunk of the U. S. S. New York, 
in October, 1899, where the temperature had formerly ranged 
from 98° to 110°.- Medical Inspector C. U. Gravatt urgently 
advocated similar insulation in the dynamo room and evaporating 
room. 

All evaporators are nowadays well covered with asbestos, con- 
serving heat for their more economical operation and promoting 
comfort for their tending. 

The surgeon of the “Flying Squadron,” Medical Inspector 
Paul Fitzsimons, for 1898, stated: 

“The fleet blockaded Santiago for five weeks, lying off the 
entrance about two miles in the open sea. Fortunately the trade 
winds were usually fresh, and no one suffered from the heat on 
the main and gun decks. The berth deck was like an oven. It 
, Avas heated on the outside by the sun and inside by three smoke- 
stacks, the battle ports Avere closed and a moderate amount of 
air Avas driA'^en by the bloAvers. The Avarrant officers’ rooms were 
uninhabitable. The aAvnings could not be spread, and after a 
time the men Avere permitted to sleep in the open instead of SAA’^elter- 
ing beloAV. They Avould lie on the forecastle Avrapped in blankets, 
and no case of sickness Avas caused by it. The creAv also worked 
in the sun coaling ship frequently Avithout injury.” 

Since the Spanish-American War conditions haA’-e steadily im- 
proved and the unfavorable reports have come chiefly from the 
older armored ships, notably the Monadnock, Massachusetts (in 
the fire rooms of AA^hich Surgeon J. C. Byrnes reported in 1900 
an occasional temperature of 210°, reduced 30° by changing 
location of blowers), Monterey, Chicago, Iowa, Brooklyn, Illinois, 
Wiscousm, Albany, Oregon, Alabama, Newark, Kentucky, Colorado, 
Ohio, and West Virginia. Many reports at hand from these sixteen 
vessels, vdiile interesting, merely reiterate the high temperatures 
of the liAong and working quarters. 

On the U. S. S. Texas, Surgeon H. E. Ames reported steering 
engine room temperatures of 110° to 115° and humidity “so great 
that there is no eA^aporation from the body . . . those of 

the crew Avho arc stationed there at sea are exhausted at the end 



580 piske: effects of exposure to intense heat 

of two hours. '"The firemens' wash rooms were "from 130° to 
145°/’ and of course the air was saturated with moisture. - Fire- 
room temperature under natural draft was 150°. 

From the U. S. S. Wisconsin, in 1906, Medieal Inspector H. G. 
Beyer reported as follows; 

"Battleships and monitors will always be the most uncomfort- 
able ships in a climate such as this (Cavite). With perfect sanitary 
conditions the constant high temperature and humidity from Avithin 
and without are bound to cause a steady lowering of the average 
physical and mental strength and endurance of every human being 
on board. This generally acknowledged fact makes frequent 
change of station, especially for battleships, not only desirable 
but imperative. 

"During the passage of this vessel from Hongkong to Cavite, 
betiveen December 28 and 30, 1905, a series of heat prostrations 
occurred. Of the 14 cases, 10 were firemen, 2 water-tenders, and 
2 coal-passers. The symptoms A'aried but slightlj’^ in the different 
cases, and were chiefly those of collapse, with dizziness, headache, 
and severe cramps in the legs, thighs, arms, forearms, back, and 
abdomen. In no case was there embarrassment of speech, although 
loss of voice was noted in one fireman, who stated that this was his 
second attack. Two of the cases did not show distinct symptoms 
of heat prostration until some little time after leaving the fire 
room, and one of the two was found unconscious. 

"These patients were at first rubbed with towels soaked in hot 
Avater, with excellent results. Some in AA-hom the cramps Avere 
painful and distressing Avere rubbed Avith chloroform liniment. 
Rest, of course, Avas enjoined upon them, and all AA^ere off the list 
and on duty tAvo days after the arrRal of the ship in port. 

"The direct cause of the outbreak Avas the heat in the fire room, 
from what is knoAVii as assisted draft. In assisted draft the fire 
room is made as tight as possible, the air inlets and the furnace 
outlets being the only places in open communication AA'ith the 
fire room. But, unlike Avliat happens during forced draft, AA'hen 
the bloAvers have their speed increased, and the incoming volume 
of air is A'ery much greater than under ordinary draft, in assisted 
draft the incoming current remains the same, or ma,A' cA'en be 
reduced. 

“SeA'eral points in connection AA’ith the occurrence of this inter- 
esting series of heat prostrations seem to be unusual. The tem- 
perature in the fire room Avas not excessiAm, and alone could scarcely 
account for so AA’idespread an effect; the relatiA’e humidity of the 
atmosphere was very high, and the temperature and moisture 
of the atmosphere suddenly increased the day the prostrations 
occurred. The afternoon we left Hongkong officers and men wore 
blue AAuth comfort; the next morning white was ordered because 
of the sudden climatic change.” 

Of the smaller cruisers and gunboats comjfiaints of high tern- 
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peratiires and humidity were made in reports from the Petrel (160°), 
Isla de Luzon (172°), Albany (136°), and Princeton (115°). 

On the newly commissioned U. S. S. Maine, in 1903, Surgeon 
N. H. Drake recorded 45 cases of heat prostration: 

“Fifteen admissions to the sick list for this condition and about 
thirty others were treated for vertigo and cramps in the muscles 
of abdomen and limbs. Only one of those admitted remained on 
the sick list more than two days, he being under treatment for 
five days. Many of those not admitted were excused for the whole 
or a portion of their watch below. This unusual number of cases 
was attributed to a combination of circumstances, viz., new men 
unfit for service in their ratings; varying temperatures caused by 
draughts and blowers; improper clothing of the men in the fire 
room; the use of too much cold water while on watch; drinking 
water unfit for use on account of chlorides, and extremely hard 
work in a climate to which many of them were unaccustomed.” 

Assistant Surgeon A. G. Grunwell, who later evolved the inter- 
esting theory that heat cramps might be occasioned by absorption 
of toxins of tetanus bacilli from intestinal eontents, in 1900 treated 
heat stroke successfully by venesection in the walled city of Tientsin 
during the Boxer uprising. 

The following extracts from the annual report of the Surgeon 
General of the Navy of 1909 show how recently heat affections 
seemed to deserve special attention. 

“Heat exhaustion is less prevalent than it was two or three years 
ago for the reason that the small cruisers with poorly ventilated 
fire rooms have either been withdrawn from tropical service or 
placed out of commission. The opinion that heavy, muscular 
work has been a contributory essential, and that heat, humidity, 
and rapid cooling of the body are not the only causes, received 
some support from an observation of Passed Assistant Surgeon 
G. H. Hathaway, on the U. S. S. Cheyenne, which now burns oil 
fuel. This officer shows that ‘during the standardization runs at 
maximum speed the termperature in the fire room rose to 140°, 
which is about 10° higher than under previous similar conditions 
when burning coal. Nevertheless, in this higher temperature 
no case of heat prostration occurred, nor during the cruise has any 
member of the engineer’s force succumbed to the heat. It is thought 
that the slight amount of physical exertion required to regulate 
the burners, as compared 'to passing coal, enables the fire room 
watch to withstand a greater elevation of temperature. I^Tile 
cruising the number of men on duty in the fire room is reduced 
to about one-half those required for coal fuel, which is of some 
sanitary advantage.’ . . . Just what factors enter into the 

causation of the condition known as ‘heat prostration’ observed 
in those exposed to excessive heat, either solar or artificial, par- 
ticularly fire room, is not definitely known today. There have 
been a great many cases in the naAw during past years, and though 
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in 1908 a fewer number than usual were reported, and although 
effort has been made and is being made to improve the condition 
under which the engineer’s force performs its duties, there seems 
no immediate prospect that the condition will cease to be an 
important type of disability.” 

Although not occurring on shipboard it would be amiss not to 
include in these extensive quotations the cases mentioned in an 
extract from the report of Surgeon G. A. Lung on duty with the 
First Regiment of Marines in the Pekin Relief Expedition of 1900; 

“Two types of heat stroke were observed. The more common 
one was exhibited with extreme fatigue, mental depression, weak 
circulation, with perhaps partial loss of consciousness. The other 
appeared more suddenly, and was marked by hard, fast pulse, 
suffused face, bloodshot eyes, complete unconsciousness, and 
perhaps delirium, with muscular spasms of the entire bod.y. These 
cases would appear while the column was moving or immediately 
on coming to a rest. If on the march they would stumble and fall 
in the roadway, or while sitting would suddenly topple over. The 
first intimation the medical officer would have would be the cry 
with stentorian insistence for the doctor, and on some days it 
came with startling frequency. They were carried to one side, 
an imperfect shelter from the sun for the head made by bending 
several standing cornstalks together and the best remedies at hand 
applied. If the patient appeared seriously ill a man was left with 
him, or several thus affected would be gathered together and one 
man look after all. In the meantime the column would move on, 
leaving them behind. The number who had convulsions was 
comparativelj'’ small. A large percentage became unconscious. 

“August 10, was a peculiarly trying day, because of the heat. 
By noon fully seventy-five of the regiment had dropped out. It 
is true some of these were only badly wearied, and found an example 
in those who were more than wearied. There was, however, no 
shirking or malingering. Every man seemed to realize the char- 
acter of the expedition and the purpose for which it was made. 
Indeed, it was sometimes touching to see a man with a determined 
expression trudging along, staggering from weakness and the 
weight of his accoutrements, and with a degree of illness that 
entitled him to a bed in a hospital. A few of the men, instead of 
dropping out at once, would gradually drop to the rear, where 
they would totter along, crying like a dost child, until relieved of 
their burden by a companion or forced to lie down and rest. 

“A most remarkable feature of these cases of heat-stroke was 
the rapidity with which they recovered. Often without any treat- 
ment whatever, and by night, all by helping one another, or by 
getting a lift in a wagon or a ride on a horse, would overtake the 
column encamped for the night. The following day they would 
take their places in the ranks again. If the expedition happened 
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to be near the river and junks were available the worst cases were 
sent on them for a day’s rest. 

“There were but two deaths from this cause, one occurring at 
the battle of Yangsung, and the other at Tungchow. Two were 
afflicted with mild melancholia, but after a short rest in the hospital 
they recovered. ” 

Undoubtedly the most complete report on heat cramps by 
medical officers of the navy in recent years are those of Surgeon 
M. S. Elliott in the Military Surgeon, for March, 1908, and of 
Surgeon A. G. Grunwell in the United States Naval Medical Bulletin, 
for July, 1909; their clinical notes are too extensive to be quoted 
here and from the one autopsy by Elliott the only characteristic 
pathologic condition found was congestion of the kidneys. 

Sun-stroke as typically occurring in the midsummer heat of 
our cities is now comparatively rare in the navy, the last published 
case being one observed by me off Acajutla, Salvador, in 1907, 
in the person of a boat-keeper of the U. S. S. Marblehead, who fell 
asleep and became unconscious in his boat, without awning cover, 
and experienced total amnesia for sixty-nine hours. Thermic 
fever does not appear to have been an important factor since the 
Spanish-American War, when 89 cases were recorded. During 
the twenty-five years from 1886 to 1910 inclusive there were 
returned 1507 heat cases, of which 64 per cent, were heat prostra- 
tion (commonly of the exhaustion type), 32 per cent, were classified 
as thermic fever, and 4 per cent, as insolation. About one-third 
of the cases of thermic fever developed on shore, and doubtless 
the larger part of the few on board ship were ill-defined confusion 
cases. 

So far as I can learn heat-stroke between decks among men 
not performing hard work is unknown in our navy; if it were now 
common for persons to be stricken in cabins or while asleep we 
should certainly look for the condition among our ten thousand 
man-o’-warsmen here about Key West and Cuba during the mid- 
summer. 

From the recorded and personally received opinions of naval 
medical officers I feel justified in affirming that the characteristic 
heat affection of the naval personnel has during the past quarter 
centurj^ been “prostratio thermica,” heat exhaustion, largely con- 
fined to the fire room force; during 1909 and 1910 respectively, 
the admission rates per thousand for heat affection in the fire-room 
force were 8.45 and 7.91 respectively, while for the entire service 
they were 2.79 and 2.16 respectively, every other occupational 
group having ratios below the mean with the exception of the 
engineers’ force, which were 3.26 and 2.78 for the respective years. 
This most common form, heat exhaustion, is believed to be a disease 
entity with either the systemic or muscular symptoms predominat- 
ing, sometimes the one form almost to the exclusion of the other. 
The heat regulation centres do not appear to be so profoundly 
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incapacitated as in sun-stroke, there being but slight fever or very 
commonly the subnormal temperature of shock; Marine Oberas- 
sistenzarzt Dr. Esch, however, considered his case chiefly one of 
deranged nerve centres. 

There is pallor or lividity, drenching perspiration, weakness of 
both voluntary and involuntary muscles, the circulatory and 
respiratory functions being profoundlj'^ embarrassed. Sensory 
motor phenomena are those of exhaustion rather than of the irrit- 
able, responsive to the least stimulation, type — ^there is the tendency 
to sleep and stupor rather than to convulsions. Now, although 
parodoxical, it is no inconsistency that the other notable symptoms 
may become prominent such as fibrillary twitchings and violent 
painful cramps of muscles of the abdomen, arms, and legs; these 
can hardly be due to any systemic nerve poison, but must be conse- 
quent upon a local deh 3 ^dration of muscle tissue, with a diminished 
alkalinity of plasma from excessive production and retention of 
katabolic acids (sarcolactic, carbonic, and lactic), which have been 
shown bj'^ McDougall and E. B. Meigs to attend muscle rigor; 
the accumulation of products of tissue metabolism generallj'’ maj'’ 
account for vasomotor paresis and shock. It is, of course, important 
to distinguish cases of intestinal cramps due to dietetic error or 
ice water ingestion from the heat cramps of abdominal wall muscles. 

The etiology and incipiency of heat exliaustion need not be at 
variance with those of sun stroke except in intensity; the assump- 
tion is tenable that in sun stroke the factors are so fulminating 
and of such an overwhelming char-acter that heat production and 
loss are promptly deranged, whereas the symptoms of heat exhaus- 
tion represent the sustaining and finally', failing efforts upon the 
part of the human body to overcome its adverse environment. 

I shall be content to enumerate these factors in causation of heat 
exhaustion, no one of which has been certainly eliminated as either 
contributory or immediate; no special combination seems to be 
essentiallj^ determining; Chronic alcoholism with fatty infiltration 
of the heart — dilatation when called upon to pump more blood 
through lungs and skin under stimulation of excessive heat; dissipa- 
tion or debility from disease or unsuitable hygiene, such as over- 
crowding; hard muscular work (Edsall) and unrelieved fatigue; 
insufficient circulation of air and Avet-bulb temperature from 85° 
to 95° (J. S. Haldane’s critical point and Harvej'’ Sutton’s vicious 
circle); lack of habituation; constricting or heavj’’ clothing; fright 
or panic induced by occurrence of other cases, as shown b}"" Oswald 
Rees, R. N.; loss of sleep (H. M. Welch); improper nutritive 
ratio — excess of protein and deficiency of carbohydrates; insuffi- 
cient assimilation of water; to these maj’’ be added Senftlenben s 
observation of blood concentration, red-corpuscle destruction and 
hemoglobinemia more commonN expected in sun-stroke; arterial 
anemia, toxin and fibrin ferment accumulation from preponderance 
of skin over kidnej’' excretion and leukocjffe destruction (Maurice 



fiske: effects of exposuke to intense heat 


585 


de Fleury); predisposition by former attacks (W. H. Cameron 
and Logan Clendening); the actinic theory of Lieut. Col. R. J. S. 
Simpson is merely mentioned to be excluded in our cases among 
the fire-room force. 

For the physiologist no doubt the inclusion of so many causative 
factors, direct or remote, is unsatisfactory, confusing, and a con- 
fession of ignorance; for the hygienist their probable relation has 
given such hints that the removal of few or many has contributed 
to the great decline in heat exhaustion and cramps in the navy. 
If I were called upon to single out any one remedy to bring about 
this result more than another it would be the increased circulation 
of air where the men work rather than any mere lowering of tem- 
perature or humidity. 


Statistical Table of Heat Affections in the United States Navy 
AND Marine Corps, 1861 - 1911 . 
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A Practical Treatise on Fractures and Dislocations. Bv 
Lewis A. Stimson, B.A., M.D., LL.D. (Yale), Professor' of 
Surgery^ in Cornell University Medical College, New York; 
Consulting Surgeon to the New York, Bellevue, St. John’s and 
Christ Hospitals; Corresponding Member of the Societe de 
Chirurgie of Pairs. Seventh edition, revised and enlarged. 
Pp. 930; 498 illustrations. Neiv York and Philadelphia: Lea 
& Febiger, 1912. 

As a worthy successor to Malgaigne, Hamilton, and Gurlt, 
Stimson’s monograph has long been the standard work on frac- 
tures and dislocations. It has now reached the dignity of a seventh 
edition. More than a hundred new illustrations have been added, 
and though in this way, as well as by numerous additions to the- 
text, the number of pages has been increased by about eighty, yet 
the bulk of the volume has been skilfully reduced. 

The book is too w^ell known to require extended analysis, but a 
few references to matters of current discussion may be pardoned. 

Dr. Stimson does not advocate operative reduetion or direct 
fixation of fractures. He says: “The cases of fracture of the 
shaft of a long bone in which sufficient reduction cannot be main- 
tained by a suitable external dressing are very rare. The cases 
are more frequent in which it cannot be completely made, or in 
which it cannot be certainly maintained during the application 
of the dressing. To make complete reduction exposure of the 
seat of fracture may be necessary, and in some fractures thus 
exposed and in some compound ones temporarj'- direct fixation 
of the fragments may be advisable.” He still maintains “that 
the presence of a foreign body, even if sterile and unconnected 
with suppuration in bone at or near the line of fracture notabI.y 
exaggerates and prolongs the preliminary rarefaction of bone. I 
believe this influence may even cause failure of union . . _ • 

He believes silk and silkworm gut are less injurious than wire, 
and has no good words for Lane’s steel plates. To Lane’s claim 
that this absorption of bone does not take place if the fixation is 
solid, and the operation is done with minute attention to detafl, 
Stimson replies, “That may be so. I do not know; but the evi- 
dence is overwhelming that, as currently applied, a wire or nan 
passing across the line of fracture does have this eflect;” and he 
concludes that it is “unquestionable that the results of the general, 
use of Mr. Lane’s method would not materially differ from those 
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heretofore obtained by other fixation methods, and it is therefore 
by the results of those other methods, and not by Mr. Lane’s, 
that the propriety of open fixation is to be judged.” 

In fractures of the neck of the femur he is satisfied with the 
reduction secured by- that amount of abduction which is produced 
by longitudinal traction, with the slight tilting of the pelvis which 
is its consequence. Wide abduction, to secure forcible reduction, 
he condemns. He says; “No abduction which is wider than a 
normal neck will permit can create a normal neck. The alleged 
use of contact between the top of the great trochanter and the 
ilium as a fulcrum for such abduction is fanciful; no dissected hip 
that I have examined would permit the trochanter to be brought 
within an inch of such contact while the head remained in its 
socket.” He adds: “Outward traction upon the upper part of 
the thigh, by weight and pullej'-, and a band passing about the 
inner side of the thigh, has been occasionally employed. I doubt 
both its efficiency and its advisability if efficient.” 

He adheres to the pathogenetical classification of fractures 
about the ankle-joint, the two main types being those by eversion 
and those by inversion. Of late objections have been made to this 
classification because not only are the patients frequently unable 
to describe how their injury was received, but also because it is 
claimed that similar accidents produce dissimilar lesions. Destot, 
Quenu, Clermont, and other recent students of the subject base 
their classifications on the lesions discovered by the x-rays, and 
disregard the pathogenesis. But though scientific accuracy may 
be on their side, Stimson’s method undoubtedly has the merit of 
didactic simplicity. “The essential lesion,” says Stimson, “is the 
tibiofibular diastasis.” And of all the other proposed classifica- 
tions we believe that proposed by Clerrpont, which has this lesion 
as its cornerstone, is the most accurate. 

So much of interest is found in the portion of the work devoted 
to fractures, that it sometimes is forgotten that the section on 
dislocations is equally valuable and instructive. The most impor- 
tant additions in the present edition relate to the treatment of old 
dislocations; but of these we have left ourselves no room to write. 

Throughout the work is painstaking, systematic, encyclopiedic, 
and lucid — in a word, a model text-book. It is the best work , of 
its kind in existence. A. P. C. A. 


The Surgical Clinics of John B. Murphy, M.D., at IMercy 
Hospital, Chicago. Vol I, Nos. 5 and 6, October and December. 
Philadelphia and London: W. B. Saunders Co., 1912. 

The October and December numbers of Mvrpliy’s Clinics con- 
clude the first volume of this remarkable publication, notices 
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of which have appeared from time to time in the pages of this 
Journal. The entire six numbers make a volume of 931 pages, 
with 165 illustrations, almost all of which are “inserts.” 

The exact relationship which Dr. Murphy bears to this periodical 
magazine never has been clearlj'- defined. It appeared from the 
publishers’ original announcements that his part was wholly 
passive, if such a word be allowable in describing so active and 
energetic a person as Dr. Murphy. What we mean to imply is 
that it appeared as if the enterprising publishers had sent their 
stenographer to attend these clinics, much as anj’’ other interested 
listener might attend, but of course with the avowed purpose of 
making notes for publication; and that of course this was done 
with Dr. Murphy’s consent. Here, however, it appeared that Dr. 
Murphy’s activity ceased. Certainly the first few numbers did 
not belie this supposition. They contained some startling and 
unsupported statements, many of them evidently uttered in the 
heat of argumentative reasoning; and the proofs seemed to have 
been read by no one who had any familiarity with surgery as an art 
or with its vast literature. These defects, for as such we regarded 
them, were dwelt upon in our previous reviews; and we are happy 
to say that (whether as a consequence or not) the later numbers, 
especially those now before us, show that at any rate some measure 
of editorial supervision has been exercised, though not yet are we 
allowed to know who the editor is. The early numbers caused 
considerable surprise, first that so accomplished a surgeon as Dr. 
Murphj'’ should be willing to have his name attached to them in 
their unedited state, and second that he should ever have con- 
sented to an arrangement which put him in the position of having 
his teachings brought forth in seemingly unauthorized form. It 
was this very lack of authority Avhich made us unwilling to accept, 
and which still makes us unwilling to accept some of the statements 
as an expression of Dr. Murphy’s sincere convictions. 

One other defect we believe should be remedied. While the 
exact dates of injury, of admission to the hospital, etc., frequently 
are given, yet the date of the lecture or operation never is men- 
• tioned; so that the duration of the condition before operation 


can only be inferred. 

Apart from these criticisms, nothing but praise can be uttered. 
The wealth of material is remarkable; Murphy’s dialectic and his 
familiarity Avith all departments of surgery are wonderful; the 
illustrations are admirable; the results of treatment are incom- 
parable; and the work as a whole presents a fascination to the 
student of surgery which has rarely or never been equalled. In 
addition to all these factors of merit, there has been added a most 
useful and complete index. Mav aa’c haAm many more Amlumes! 

A. P. C. A. 
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Pathology and Treatment of Diseases of Women. By A. 
Martin, Professor und Direktor und Ph. Jung, Professor und 
Oberiirzt der Universitiits Frauenklinik ,in Griefswald. Only 
authorized English translation, written and edited by Henry 
Schmitz, M.D., Professor of Gynecology, Chicago College of 
Medicine and Surgery; Medical Department, Valparaiso Univer- 
sity; Attending Surgeon, St. Mary’s of Nazareth Hospital; 
Attending Gynecologist, Frances E. Willard National Temper- 
ance Hospital, Chicago. 187 illustrations, 25 of which are in 
colors. Fourth edition. New York: Rebman Company, 1912. 

That this book has passed through its fourth edition is sufficient 
proof of the favorable impression it has made upon the profession. 
Starting as a compilation of lectures which Martin delivered in a 
vacation postgraduate course at the University of Berlin, this last 
edition embraces not only a summary of the author’s rich experi- 
ence, but also a resume of the more important work that has 
appeared on the subject. The bibliography includes two hun- 
dred and eighty complete references which are in themselves of 
considerable value, since they mark in many instances the epoch- 
making contributions to gynecological literature. On the whole, 
the translation is well done, but throughout the book are several 
examples of literal translation at the expense of good English. In 
these days of many books on the same subject, ‘it is extremely 
rare to find any originality either in the method of presentation 
or in the subject matter contained; an exception to this general 
rule is not found in this book. We say this not in the spirit of 
unfavorable criticism, but rather as a statement of fact to better 
enable the reader of this review to appreeiate what the book offers. 
In less than five hundred pages, the authors present a compre- 
hensive review of the whole subject of gynecology, including not 
only pathology and treatment, as the title implies, but symptom- 
atology and diagnosis as well. The pathology of the various lesions 
is fully described not only in its gross and microscopic character- 
istics, but also in its practical bearing on the clinical picture; the 
theories of mooted questions are stated briefly but clearly. The 
book is especially valuable in its exhaustive descriptions of symp- 
tomatology and diagnosis where no effort is spared in presenting 
a clinical picture which includes the manifestations of eaeh lesion 
even in its rarer phases. Treatment likewise receives its due share 
of attention, and embraces not only the accepted operative pro- 
cedures, but also the local and general measures which may be 
applicable to the individual lesion. We can highly recommend 
this book as a concise presentation of the entire subject of gyne- 
cology from its scientific as well as its practical viewpoints. 

F. E. IC. 
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]\Ianual of Surgery, Regional Surgery. By Alexis Thom- 
son, F.R.C.S. (Edin.), Professor of Surgery, University of 
Edinburgh, and Alexajider Miles, P.R.C.S. (Edin.), Surgeon 
to Edinburgh Royal Infirmary. Fourth edition. Vol. II; 
pp. 891; 274 illustrations. Vol. Ill; pp. 547, 220 illustrations. 
Edinburgh, Glasgow, and London; Henry Frowde and Hodder 
and Stoughton, 1912. 

The second of the three volumes into wliich this work is divided 
is devoted to regional surgery, and includes that of special regions 
as of the ear, nose, throat, and female genitalia, but not of the eye. 
The pages are unusually small for a book of such ambitious pur- 
poses, and emphasize the chief characteristic of the work, con- 
densation. Each chapter begins witli a brief summary of tlie 
surgical anatomy of the part discussed. In these dai^s of systems 
of surgery, monographs, and voluminous papers on surgical topics, 
the text-books covering the whole field of surgery, by one or a few 
authors, are becoming scarce. The authors have demonstrated 
that they can still be made very serviceable. By careful elimina- 
tion, avoidance of repetition, and the subordination of the unim- 
portant to the important, they have produced a condensed text- 
book that vnll be particularly valuable to students and busy 
practitioners. The quotations from recent writers are numerous 
although there are very few references to the exact sources of the 
information. The discussion of operative treatment is very brief, 
which is to be explained by the fact that the third volume is devoted 
to operative surgery. Still it would help the reader of the second 
volume if cross references were employed to indicate where in 
the third volume the operative treatment of a given condition is 
more fully discussed. The illustrations are in the main photo- 
graphic, and serve the purpose satisfactorily. A few, however, are 
not very serviceable. For instance, on page 257, there is an illus- 
tration of a suicidal cut throat wound, the space for which could 
be better filled in by text. Angina Ludovici, in the opinion of 
the reviewer, could be described more accurately. It is nothing 
more than a severe submaxillary cellulitis which has invaded the 
floor of the mouth and the pharjmx with a resulting edema of the 
larjmx, and a general realization of this fact will save many lives. 
Pus is seldom detected, not because it forms early and is under 
great tension, but in some cases because there is none present, and 
these are the worst cases, and in others because it^ is small in 
quantity and buried deeply under thick edematous tissue. Con- 
stitutional symptoms are not always marked, they are sometimes 
practically absent, but this does not lessen the danger. _ 
choscopy for the removal of foreign bodies from the bronchi should 
receive more attention. On the other liand, the preference over 
thoracoplasty given to the injection of Beck’s bismuth is justified 
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by the recent literature. The advice to always operate on strangu- 
lated hernia as early as possible and to employ taxis only when 
operation is refused or contraindicated, is also in order. 

The third volume, devoted to operative surgery, like the first on 
general and the second on regional surgery, represents a careful 
and skillful condensation. It is brought well up to date and affords 
to the busy surgeon, as well as to the student, a concise but clear 
description of the formal operations of general surgery. The special 
fields of the ophthalmologist, laryngologist, and gynecologist, are 
not invaded. The illustrations with few exceptions answer the 
purpose for which they were intended. This, however, cannot be 
said of a few, for instance, of Fig. 12 on page 23, illustrating the * 
ligation of the internal mammary artery. In order that such an 
anatomical illustration may be easily understood, it should show 
clearly the sternum and clavicle, particularly the former. The 
only guide in the illustration is the nipple which is too variable in 
position and too far away from the artery to serve the purpose 
satisfactorily. For the control of hemorrhage in amputation at 
the hip-joint, preference is given to the preliminary ligation of the 
femoral or external iliac artery. MacEwen’s manual method of 
compressing the abdominal aorta, Momberg’s abdominal tourniquet, 
and Spence’s skewers are all, apparently, preferred to Wyeth’s 
pins, which receive very brief mention. Wyeth’s method of 
amputation, which permits the use of his pins and a tourniquet, 
are not spoken of. Most American surgeons would disagree with 
this position. With a few exceptions like these, there is little to 
be criticised and much to be commended in this volume which, 
vdth the other two volumes, represent a valuable resume of modern 
surgery. In both volumes the work has been well done and should 
continue to receive the encouragement it deserves. T. T. T. 


Theory and Practice of Thyroid Therapy. By Herbert 
Ewan Waller, M.R.C.S., England, L.R.C.P., London, Honorary 
Anesthetist Birmingham Dental Hospital. Pp. 154. London: 
John Bale, Sons & Danielsson, Ltd. 

The first impression one obtains after reading Waller’s book is 
that there are apparently few diseases which have not their origin 
influenced by thyroid secretion and their course benefited by 
thyroid medication. He presents numerous conflicting theories for 
the causation of various diseases, and cites cases of seemingly 
opposite character, benefited by the same course of treatment, 
without explaining satisfactorily the rationale of such procedures. 
The importance of the relationship of thyroid secretion to calcium 
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assimilation is well emphasized, and valuable suggestions for the 
treatment of malnutrition and kindred diseases in ehildren are 
given. Several plausible theories are advanced in explanation of 
the action of iodine on the thyroid gland in goitre and Graves’ 
disease, and the influence of arsenic on thyroid activity is given 
as the reason of the value of the drug in such diseases as lymph- 
adenoma, various skin affections, etc. Diverse opinions as to the 
action of the salicylates on thyroid secretion are mentioned, and 
even carcinoma and tuberculosis are brought into the realm of 
possible beneficiaries of thyroid medication. 

Through the maze of conflicting theories and facts concerning 
' the thyroid gland, much valuable information may be gleaned, 
especially relative to the best mode of administering the drug. 
The author “ ventures to think that an account of my Avanderings 
into this little known land may prove interesting to all, and per- 
haps of assistance to some in enabling them to penetrate still 
farther.” As such the book has severd a useful purpose and should 
be deservedlj'- popular. T. C. IC. 


Zahnartzliche Chirurgie. By Prof. Dr. Med. Fritz Williger, 
Direktor der cliirurgischen Abteilung des Koniglichen zahn- 
artzlichen Universitats-Instituts zu Berlin. Second edition; 
pp. 142; 114 illustrations and 9 plates. Leipsig; Dr. Werner 
Klinkliardt. 

In this work are considered most of the important surgical 
diseases of the teeth and mouth, AAuth full details of operative and 
after-treatment. The title of the book. Dental Sxirgery, seems 
inadequate, in view of the fact that it deals with conditions beyond 
the scope of dental practice, Avhile at the same time it does not go 
into the details of the ordinary operations performed by the dentist. 

The author justly lays great stress upon the importance of the 
.T-rays in diagnosis — the most valuable means at our disposal in 
bringing to light obscure lesions of the jaws. Dental cysts are 
divided into two classes — follicular and radicular. It seems to iis 
that the latter A^ariety would better come under the term "chronic 
abscess,” since it always follows infection from the pulp canal. 
Dentists would do aa'cII to folloAA* more often the adAuce of the 
writer to remoA-e all teeth or roots haAong sinuses opening upon 
the skin, instead of persisting in useless attempts at conservation 
of the offending teeth. The author condemns the extraction of the 
second molar in any case of difficult eruption of the third molar. 
IMost authorities hold that extraction of the former is quite justi- 
fiable under some conditions, for example, where easy remoAal o 
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tlie second molar would allow the third molar to come up and take 
its place. The chisel and mallet used by the author should have no 
place in operations on the teeth and jaws when we have at hand a 
far superior instrument in the electric surgical engine. For most of 
the operations described in the book, local anesthesia with novo- 
cain is recommended, though a timely word of caution is given 
against its employment in acute infective processes. The bad after- 
effects of injection under pressure of a local anesthetic in the region 
of the jaws, not so much of the drug itself, but of the spreading of 
the inflammatory process, are too frequently seen to make it safe 
as a routine measure. Several subjects which seem to us to come 
within the scope of the specialist in this region have been omitted 
from the book. For example, fractures of the jaws, cleft palate, 
and ankylosis of the temporomandibular joint, should have a 
place just as much as dislocation of the lower jaw. 

The text is illustrated by many good photographs and 
diagrams, and the book should be valuable to both physician 
and dentist as giving a concise presentation of the subject. No 
one after reading it will deny that the diagnosis and treatment 
of lesions of this somewhat neglected region form a true specialty. 

R. H. I. 


Text-book op Ophthalmology in the Form op Clinical Lec- 
tures. By Dr. Paul Roemer, Professor of Ophthalmology at 
Griefswald. Translated by Dr. Matthias Lanckton Foster, 
Member of the American Ophthalmological Society; Member of 
the American Academy of Ophthalmology and Oto-Laryngology. 
Vol. I, Pp. 275; 186 Illustrations in the Text and Thirteen 
Colored Plates. New York: Rebman Company, 1912. 

This, the first volume, deals with the conjunctiva, cornea, iris, 
and lens. The first chapter contains a short description of the 
anatomy of those structures and of the methods of clinical examina- 
tions of the same. Their diseases are considered in the following 
three chapters. The form in which the work is cast, being that 
of clinical lectures, permits of a certain familiarity and vividness 
not found in the ordinary didactic text-books. Etiology and 
pathology are based on the latest discoveries in this field. The 
cell inclusions discovered by von Provaczek and Haberstaedter 
in trachoma in the epithelial cells of the conjunctiva are referred 
to, as also Heymann’s demonstration that these peculiar cell 
formations are present during a blennorrhea, the relation of which 
to trachoma has not been fully established. As regards the genesis 
of senile cataract, the views of Becker, Schoen, Moerner, Hess, 
etc., are quite fully given. The author’s own theory is that the 

VOL. 145 , NO. 4 . — 'ApniL, 1913 . 20 
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subcapsular senile cataract is a metabolic disease of the lens, due to 
the influence of some poison upon the protoplasm. 

Clear descriptions are given of the tuberculin test and Wasser- 
mann reaction. In regard to the value of the latter, Leber is 
quoted, who found that between 80 and 90 per cent, of the patients 
with secondary or tertiary syphilis who have positive syphilitic 
eye diseases and 90 per cent, of those with diseases of the eye 
due to hereditary syphilis react positively. At the same time, 
sole dependence should not be placed on the outcome of the reac- 
tion, but each patient should be submitted to a thorough clinical 
examination. 

We cannot pass this book without a tribute to the excellent 
work of the translator, Dr. M. L. Foster. (The first ten lectures 
were translated bj" the late Dr. P. W. Shedd.) Dr. Foster refers 
in his preface to the difficulty of reproducing the power, vividness, 
and force of the original German. He is to be congratulated upon 
his success in accomplishing tins difficult task. 

We look forward with pleasure to the remaining volumes, and 
bespeak for the work a wide circulation among all who are 
interested in ophthalmology. T. B. S. 


The C.\.re of the Skiff and Hair. By Wai. Allen Pusey, A.hl., 
M.D., Professor of Dermatology in the University of Illinois. 
Pp. 182; 3 illustrations. New York and London; D. Appleton 
& Co., 1912. 

The attractive little volume of Dr. Pusey should prove of worth 
both to the physician and to all those individuals who are interested 
in the proper care of the skin and the hair; particularly in regard 
to the preservation of their health. Although the subject is quite 
well covered, the clearness of description and the simplified manner 
of narration makes even the histological details understandable 
to any reader. The little volume fills a niche of its own, and is 
a clear answer to the many questions asked in regard to the hygiene 
of the skin and the nails. The important questions of sleep, exer- 
cise, fresh air, sunlight, diet, clotWng, and bathing are fully di^ 
cussed in regard to their influence on health. The injurious and 
also the beneficial soaps are described in some detail. The much- 
abused face powder is thoroughly analj^zed. The concluding 
portions of the ‘book are devoted to the commoner skin conditions, 
and a few preparations are mentioned for their treatment. 

p, c» 
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Erythrocyte Inclusions following Splenectomy. — O. Roth {Zcitscli. 
f. Min. Med., 1912, Ixxvi, 23) reports a case of congenital hemolytic 
jaundice; the spleen was removed in 1900, relieving the symptoms 
greatly. The blood showed diminished resistence of the red blood 
cells (minimum resistance 0.58 to 0.60 per cent, sodium chloride). It 
is probable, since the patient had jaundice from childhood that the 
condition was congenital jaundice and not “splenic anemia,” as 
diagnosticated at the operation. The unusual feature of the case was 
the blood finding. The red' blood cells varied between 5,600,000 to 
6,400,000; the hemoglobin between 100 to 114 per cent., while under 
observation in 1912. The red blood cells showed anisocytosis with a 
preponderance of small forms, but with no poikilocytosis. There 
were a moderate number of red cells with polychromatophilic staining; 
basophilic granules were infrequent, as were normoblasts. Nuclear 
particles in the erythrocytes were very abundant. In the fresh, 
unstained specimen it was evident that a large proportion of the 
red cells presented 1 to 2 round, quite refractive inclusions, which 
seemed to move somewhat, though slightly, within the cell. Generally 
tlie^^ were the size of a ver^’^ small coccus, but at times the diameter 
amounted to about one-sixth of that of the red blood cell. "When 
the blood was stained with Giemsa’s stain, it was seen that these 
bodies were red, structureless, sharply outlined bodies; they possessed 
all the characteristics of the Howell-Jolly bodies. Usually only one, 
rarely two bodies were seen. With May-Griinwald’s stain, the bodies 
were stained blue, with Unna’s poU'-chrome methylene blue, they 
were bluish-red. They were very numerous, in one instance cells 
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containing them numbering 20,000 per c.mm. Furthermore, about 
one-half of the red cells presented very fine dots, stained blue with 
Giemsa’s stain; usually there was one dot, or, at most, three in a 
cell. Many of the cells showing Howell’s body contained these dots. 
The dots described are not identical with Weidenreich’s chromatin 
dots, which stain red with Giemsa’s stain, and are usually double in 
the cell. 


Transfusion Fever.— H. Freund (DcutscJi. ArcJi.f. Jdin. Med., 1912, 
cvi, 556) has found that the febrile reaction Avhich follows intravenous 
transfusion of blood is produced even when the animal (rabbit) is 
given his o'^vn defibrinated blood. The cause of the fever, he has 
shown in his previous work, must be sought in the corpuscular elements 
of the blood, and since the relationship of clotting (defibrination) to 
breaking up of platelets is well known, attention was directed par- 
ticularly to the platelets as the cause of transfusion fever. Injection 
of fresh, unclotted blood caused no elevation of temperature. Similarly, 
blood to which sodium citrate had been added produced no febrile 
reaction in 24 experiments, but when the citrated blood was shaken 
with glass pearls — tlris manipulation injuring the platelets, as pre\’ious 
observers have shown — fever was noted in 7 of 11 experiments. The 
nature of the pyrogenous substances in the platelets is not clear. The 
fibrin ferment, Freund thinks, is excluded. Whether the proteolytic 
ferment, which is abundant in the platelets is concerned in the pro- 
duction of the fever must be investigated. Several da 3 '^s after the 
second injection of platelets — occasionally after the first — the animals 
became weak, emaciated rapidl 5 ’’, and died (in all 30 experiments). 
Autopsy showed fatty degeneration of the liver, and, to a less extent, 
of the heart and kidnej'^s, and a few small hemorrhages in the pleura 
and epicardium. The clinical course corresponded to that of “ ferment 
intoxication.” 


The Prevention and Cure of Beriberi. — Fraser and Stanton 
(Lancet, 1912, Ixxxiii, 1005) recount their recent investigations on 
beriberi. Rice is rendered harmful by the milling and polishing 
process to which it is subjected.' In this waj^ there is removed from 
the grain some substances of high physiological importance, the 
absence of which results in the production of poljmeuritis in fowls and 
beriberi in man, when a diet is consumed of which polished rice is 
the staple. This substance may be in itself essential to nerve nutrition, 
or act by rendering other substances available. It appeared^ possible 
that if the active substances could be separated from the mixture of 
the rice mills’ polishings, and given in a readilj’’ available form, an 
agent might be obtained which would be of value in the treatment of 
patients suffering from beriberi. The fat-free polishings were extracted 
in alcohol, in which the active substance is soluble. With this solution 
fowls suffering from the disease experimentally produced and continued 
by polished-rice feeding were cured, 5 out of 6. Eight fowls fed on 
polished rice plus the extract remained in good healtli. The^ e.xperi- 
ments demonstrate the value of such an extract as a curative an 
prophj’lactic agent. Rapid curative effects in humans must not )c 
anticipated, as extensively degenerated nerves require time for tiieir 



MEDICINE 


597 


regeneration; but patients placed under favorable conditions and 
receiving daily, after food, a dose of tliis extract will have their pros- 
pects of recovery enhanced, and their period of invalidism lessened. 

The Relation of Gastric Secretion to Rheumatoid Arthritis.— The 
failure of alkalies to improve the joint affections in rheumatoid arthritis, 
although markedly successful in acute rheumatism, was noted by 
eai’liest observers. It seemed to the authors, Woodwark and Wallis 
{Lancet, 1912, clxxxiii, 942), that the absence of lydroclhoric acid in 
the gastric juice of one class — ^liydrochloric acid being well known as a 
germicide — might explain the demarcation between cases with an 
apparently similar degree of pyogenic infection. The gastric juice 
after an Ewald test-meal, a piece of dry toast, and one pint of tea, was 
examined in 10 typical cases of chronic rheumatoid arthritis. There 
was a diminution of the free and combined hydrochloric acid in every 
case. An excess of mineral chlorides pointed to a process of neutrali- 
zation. The lowered ferment activity was striking. The analyses 
closely resembled those in gastric carcinoma, and in the absence of 
further proof of the latter, it is evident some definite gastric changes 
are present in the rheumatoid arthritis. Confirmation to a certain 
extent was obtained by the relief on treatment based on these results — 
an acid mixture by mouth. 


Etiology of Dementia Paralytica. — At the present day, it is almost 
universally claimed that dementia paralytica is a manifestation of 
syphilis. In the judgment of Robertson {Lancet, 1912, clxxxiii, 872), 
a satisfactory case has been made out for no more than the fact that 
previous infection by the Treponema pallidum strongly predisposes 
to the development of dementia paralytica and tabes dorsalis. Robert- 
son has isolated a number of the diphtheroid group of bacilli, B. 
paralyticans, which he believes to be of etiological importance. With 
hemoglobin containing media, the Bacillus paralyticans can be con- 
stantly demonstrated in the genito-urinary tract and nasal mucosa 
of the paralytic. The nasal infection can be traced along the lymph- 
atics, through the base of the skull to the intracranial lymphatic 
system. A culture can be obtained from the spinal fluid in considerable 
number of the cases. Intraspinal injection of living cultures in rabbits 
has produced lesions in the cord identical with those which occur in 
the brain of the paralytic. Several animals did not develop paresis 
until eighteen months or two years later. Out of 16 animals infected 
by the genito-urinary tract, 10 have developed paresis. Further, it 
has proved to be a contagious venereal disease. Three male rabbits 
developed well-marked ataxia and paresis of the hind limbs, after 
being placed with females whose genital tracts had been infected with 
the bacillus. Finally, by vaccine treatment, cases of early tabes 
have been much improved. By intraspinal injection of an antiserum 
produced in sheep, striking results have been obtained. 

Sporotrichosis in the United States.— Ruediger {Journal of Infec- 
tious Diseases, 1912, xi, 193) has collected 47 cases of infection of the 
human subject with the Sporothrix fungus in the United States, and 
to these adds 10 new cases. Only 24 of these 57 cases were confirmed 
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by a cultural or microscopic diagnosis. Five-sixths of the total cases 
have been observed in the Missouri Valley of Kansas, Missouri, Iowa, 
Nebraska, South Dakota, and North Dakota. Of 22 authentic cases 
in North Dakota, every one occurred along the Missouri River. 
Ruediger believes the organism lives as a saprophyte upon grains, 
grasses, or other vegetation, from which the infection is contracted, 
rather than each case being related to another preexisting case. The 
disease is most common among farm laborers, and the cases are nearly 
always isolated. In onlj^ two instances did a second case develop in an 
individual who had associated with a person suffering from the disease. 
There is no evidence for the infection- in man being contracted by 
horses. Histologically the nodules in the early stages are made up of 
embryonal tissue infiltrated with plasma cells, and polymorphonuclear 
leukocytes, and occasional giant cells. Necrosis occurs later, and 
secondary infection ivith staphjdococcus. It is easy to locate the 
sporothrix from these nodules, and they can be found in sections of 
the tissue. 


Complement Fixation Test for Gonorrhea.— O’Neill {Boston Med. 
and Surg. Jour., 1912, clxvii, 464) has analyzed the results of applica- 
tion of the complement-fixation test for gonorrhea at the Massachusetts 
General Hospital. One hundred and nineteen uretlnral cases were 
divided into three classes: (1) 60 cases, with definite clinical mani- 
festations, such as organisms, prostatitis, vesiculitis, or stricture, 
yielded 50 A\4th a positi\'e test. In the remaining 10 the infection was 
very remote. (2) Of 30 clinically negative cases, 9 were positive, 5 
of whom acknowledged a recent infection. (3) Eighteen of 27 border- 
line cases were positive. These cases showed a few leukocytes or shreds 
in the urine after prostatic massage. Twenty-four of 48 cases of 
lesions in the lower female genital’tract were positive, and all of these 
shmved either gonococci or a discharge. There were 25 eases of arthritis, 
10 of ivhom had evident genito-urinary gonorrheal lesions. All but 
one reacted positively; 2 of 4 with history only were positive. Twelve 
of 20 cases of pelvic disease were positive, all with histoiy or present 
infection. In summary, the following is interesting; Cases with 
gonorrheal history, clinically uncured, 109; 95 positive, 14 negative. 
Cases W'ith doubtful cure, 27; 9 positive, 18 negative. Cases with 
doubtful diagnosis, 16; 5 positive, 11 negative. Negative to gonorrheal 
history, 17; 17 negative. Negative by examination, 52; 9 positive, 43 
negative. 

The Production of Leukocytes in the Treatment of Mental Diseases. 
— Recognizing that some forms of mental disorder are due to toxins, 
many of them microbic in origin. Brown and Ross {Journal of Mental 
Science, 1912, Iviii, 389) believed it justifiable if empiric, to stimulate, 
if possible, the natural defences against toxemia. Brown and Ross 
employed nucleic acid as a drug which will produce a leukocytosis. 
Nine patients were treated, 5 wntli acute delirious insanity, 2 
melancholia, 1 with dementia prmcox of the catatonic type, and 1 
with general paralysis. A 5 per cent, solution of nucleic acid diluted 
with normal saline was injected subcutaneously every secoim, third, 
or fourth da^" in doses increasing from 15 up to 60 minims. The tern- 
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perature invariably rose 1 to 1.5 degrees in twenty-four hours, and the 
increase in leukocytes occurred on the second day after the injection. 
The average counts of 8200 to 8800 before injection were increased 
to 20,000 and 30,000 without any change in the relative percentage of 
the different cells. The shorter the interval betiveen the injections, 
and the larger the doses, the greater Avas the reaction obtained. Treat- 
ment was continued for 12 to 15 doses over two to three weeks. One 
of the melancholia cases became quieter and rational. The physical 
improvement and the decrease in acute excitement in the 3 cases of 
delirious insanity rvas marked. No change could be detected in the 
mental condition of the 5 remaining cases. Brown and Ross believe 
the procedure rational in principle, of proved utility, and they advise 
its further use. ' 


Determinations of the Nitrogen and Salt Content of the Sweat 
of Nephritics. — P. Tachau (Deutsch. Arch. f. Jclin. Med., 1912, cvii, 
305) has determined quantitatively the nitrogen and sodium chloride 
of the sweat in a series of nephritides, the object being to determine 
to AA^hat extent the sAveat bath relieves the diseased kidneys. The 
baths Avere continued in each instance for one hour, and all the SAveat 
was collected. For nitrogen surprisingly Ioav values Avere obtained. 
The highest excretion amounted to only 0.49 gram of nitrogen (1 case), 
usually only about one-half this amount or less. The chlorides, on the 
other hand, varied between 1.31 and 2.05 grams. Tachau, therefore, . 
believes that any beneficial effects of sweat baths are not attributable 
to the removal of nitrogen through the skin. The AvithdraAval of 
sodium chloride, lioAveA^er, is sufficiently great to be of value, especially 
in edematous patients. 


Clinical and Serological Studies of Paroxysmal Hemoglobinuria. — 
J. Matsuo {Deutsch. Arch. f. Idin. Med., 1912, cvii, 335) has had the 
opportunity of observing 11 cases of paroxysmal hemoglobinuria 
within the last year. A number of points of interest were brought 
out. In 10 of the cases cold alone precipitated the attacks; in the 
remaining case both cold and physical oAmrexertion AA’^ere capable of 
bringing on a paroxysm. In 4 of the patients there was acquired 
syphilis; in 7 lues was congenital. The hereditary nature of the con- 
dition Avas illustrated by its occurrence in a father and daughter, 
while in another case it was found that a sister and tAvo cousins of the 
patient suffered from the disease. Serologically, all the patients 
exhibited autohemolysis after the original method of Donath and 
Landsteiner, though in some instances complement Avas exhausted, 
and it AA’^as necessary to add it before hemolysis occurred. Like other 
observers, Matsuo noticed that the autohemolysis was less pronounced 
the oftener the attacks of hemolgobinuria. Variation in the auto- 
hemolysis AA'as dependent not only upon differences in the quantity of 
complement, but also of autohemolysin. In 45 per cent, of his cases, 
Matsuo ha^ demonstrated isohemolysins in the blood. Usually, the 
red blood corpuscles of a hemoglobinuric whose blood contains iso- 
lysins are protected from the action of the isolysins of a second patient. 
SalA^arsan was without effect on the course of the disease. 
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Intratracheal InsufiBation Anesthesia. — Cotton and Boothby 
Annals of Surgery, 1912, Ivii, 43) say that intratracheal insufflation 
or respiration is the only artificial method that absolutely provides 
for a sufficient aeration of the lungs, regardless of the respiratory 
movements of the patient, and that properly administered and safe- 
guarded, it can be rendered devoid of intrinsic danger. In consequence, 
anesthesia by tliis method is indicated whenever the operation is 
about to interfere in any way with the ability of the patient to volun- 
tarily respire. Therefore it ought to be used in all intrathoracic work, 
and in extensive operations about the head, neck, and mouth. Of the 
various anesthetics to be used with this method, ether with air, prefer- 
ably supplied by a foot pump, is the most applicable for general use; 
however, nitrous oxide-oxygen with minimal quantities of ether may 
occasionally be the anesthetic of choice. To prevent deaths from 
emphysema, no matter what form of apparatus is used, it must be 
pro-idded with a safety-valve by means of which the intrathoracic 
pressure cannot exceed 15 mm. of mercury. 

Replacement of the Extirpated Bladder by the Cecum. — Lenge- 
MA.NN {Zeniralbl. f . Chir., 1912, xxxix, 1697) calls attention to the very 
restricted employment of excision of carcinoma of the bladder and 
the very high mortality of the operations which have been done. He 
also calls attention to the operation performed by Makkas for exstrophy 
of the bladder, consisting in an anastomosis between the ileum and 
transverse colon, a division of the ascending colon with closure of the 
divided ends and the passage of the appendix through the abdominal 
wall to be used as a urethra. At a second operation the ureters Rdth 
a piece of the bladder were implanted into the isolated cecum, which 
then became a substitute for the bladder and from which the urine 
escaped externally through the appendix opened at its external extrem- 
ity. Lengemann says that little use has been made of the operation. 
He employed, vuthout realizing it, a very similar operation, to permit 
the extirpation of a cancer of the bladder. The operation is summarized 
as follows: At the first sitting the cecum, ascending colon, and 30 
cm. of the ileum were totally isolated. The proximal end of tlie 
was implanted into the transverse colon near the sutured end. uhe 
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appendix was passed through the abdominal wall and the end removed. 
At the second sitting a few weeks later, after frequent irrigation of 
the “new bladder,” the normal bladder was extirpated, the closed 
end of the ileum brought down, and the ureters implanted into this 
portion of the intestine. There was at first a marked constipation, 
followed by a severe diarrhea. The urine was at first very cloudy 
with mucus and -pus, notwithstanding the frequent irrigations. After 
some weeks the urine showed only some flakes of mucus. The new 
bladder contained 500 c.c., but the patient preferred the frequent 
introduction of a catheter, and was much pleased with the results. 
Among the advantages claimed for the operation were the following: 
Small danger of infection because of the absence of feces from the 
isolated piece of intestine. The ileocecal valve and peristalsis in the 
ileum offer a certain protection against backflow. The implantation 
of the ureters can be performed with much less tension into the movable 
end of the ileum than into the less movable cecum, as in Makkas’ 
operation. The urine unmixed with feces does not cause dangerous 
absorption, and does not irritate the mucus membrane of the lower 
colon and rectum, as when the ui-eters are implanted into the sigmoid 
flexure. The new bladder contains easily 500 c.c. and is continent. 


Stasis Hemorrhages Due to Traumatic Compression of the Trunk, 
— Lang (Deiitsch. ZeitscJir.f. Chir., 1912, cxx, 76) 'presents an extensive 
study of this subject, and reports 7 cases, the first with much detail. 
In a traumatic compression of the ti-unk, from the increased intra- 
thoracic and intra-abdominal pressui'e, a backward pressure in the 
vessels is produced, most markedly in the large veins, which is trans- 
mitted in greatest part to the upper parts of the body and to a less 
extent to the lower parts. The chief effect is to be seen in stasis hemor- 
rhages in various parts of the body. The increased blood pressure is 
due substantially to the passive compression of the body cavities, and 
therefore of the lumina of their contained vessels. If reflex “active 
factors” (closure of the glottis, body exertion) play a part, they only 
favor the extravasation of the blood from the vessels, but are not 
necessary factors. The almost constant skin ecchymoses in the region 
of the tributaries of the common facial vein, is due to valve insuffi- 
ciency and impaired function of the intima duplicatures in these 
veins. The corresponding mucus membrane hemorrhages are due 
to similar causes. With a very high venous blood stream, in the 
presence of a decreasing blood pressure, the functionally competent 
valves may be insufficient against the impact. The relatively rare 
occurrence of intraocular hemorrhages and tlie complete absence 
of brain hemorrhages, is explained by a normal intraocular and intra- 
cerebral pressure, which, with the aid of the clothing (shht collar, 
folds in the clothing) can prevent the occurrence of the extravasations. 
The brain veins are especially protected by a valve-like arrangement 
at the point of emergence of the sigmoid sinuses into the jugular veins. 

The End Results of Double Fractures. — ^jMolineus (Deutsch. 
Zcitschr. /. Chir., 1912, cxx, 137), under this title, discusses fracture 
from pronation of the foot, or tlie Dupuytren fracture. The clinical 
symptoms of this fracture are given as follows: (1) Marked swelling 
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of the region of the ankle, due to hemorrhage into the joint and sur- 
rounding tissues. (2) Displacement of the foot outward and at the 
same time backward, the axis of the leg passing out of tlie inner side 
of the foot. _ (3) Severe pain. (4) Abnormal mobility of the foot at 
the ankle-joint. (5) Indirect pressure pain from the calcaneus out- 
\vard. It is absolutely necessary to give close attention to the repo- 
sition of the fractured ends of the bones, and much care to the fracture 
for a long time afterward. Good reposition is possible only by an 
overcoirection in supination, according to the se^'erity of the case, 
and by preservation of this position by the dressing. This fracture 
should not be treated at home or by an ambulatory dressing, because 
without adequate assistance and sometimes deep narcosis, a proper 
dressing cannot be applied. The injury is of such a nature that it can 
be treated properly only in a hospital. At home the patient often 
leaves the bed too earljr and develops very serious secondary results. 
For a long time the callus is in a so-called rhachitic condition, that is, 
it is soft and yielding. Even if in the beginning or after supposed 
union with the foot in good position, too early use of the foot allows 
it to turn outward, so that the troublesome traumatic flat foot develops. 
After fourteen weeks it is usually necessary to correct the condition 
by operation. 


Hypertrophic Arthritis. — Jacobsohn (i¥hl. o. d. Grenzgch. d. Med. 
R. Chir., 1912, xxv, 589) says that almost all authors handle chronic 
joint diseases differently. They have tlieir own conceptions, classi- 
fications, and nomenclature. He concerns himself with the study of 
hypertrophic arthritis, and regards it as a well characterized disease. 
Its separation from other clu-onic joint diseases, especially tliose until 
atrophic degenerative processes, the progressive so-called chronic 
rheumatic affections, should not be difficult. Unlike tliera it is mono- 
or oligo-articular and is non-progressive. It affects males by prefer- 
ence. There are often palpable prominences and foreign bodies, and 
often joint creptitation. There is no ankylosis, and muscle atrophy is 
not very pronounced. There are rarely other trophic disturbances 
or marked constitutional disturbances. The .r-rays show little bone 
atrophy, but always protuberances, and often cartilaginous or bony 
loose bodies in the joint without ankylosis formation. Often when 
the disease has existed only a short time, the a’-raji^s show strildng 
changes. The atrophic joint diseases often show only slight changes 
after they have existed a long time. The pathological anatomy shows 
tliat the hypertrophic alterations begin in the cartilage, the atrophic 
in the synovial membrane. The name “arthritis deformans” should 
not be employed. The adjective “hypertrophic,” brings into promi- 
nence its most characteristic sign. In all otlier joint diseases the 
hypertrophic symptoms are absent and only to tliis disease can the 
name be applied witli justice. In the treatment rest should be avoided 
and motion encouraged. While rest will relieve the pain, it leads to 
muscle atrophy, the avoidance of which is the most important indi- 
cation. Even until the existence of a joint effusion, rest in bed or a 
fixation dressing should be employed as little as possible. In a remark- 
ably short time muscle atrophy with all its unpleasant consequence^ 
develop. These are impaired function, weakness, edema, etc., and 
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cause the patient to spare more and more the affected joint, and thus 
retard the improvement and healing for weeks and months. The 
movement therapj'^ gives much better results. For those who cannot 
walk or stand, massage and medico-mechanical therapy is indicated.’ 
The hyperemia treatment is often indicated, either in the form of the 
hot air apparatus (active) or the suction apparatus (passive). Faradi- 
zation can also aid. In some cases, usually those with hip-joint involve- 
ment, an orthopedic apparatus will be useful. Operation is restricted 
to cases with joint bodies, which impair very much the movements of 
the joints, cause much pain, or become caught. No noteAVorthy 
influence is exerted by the .r-rays, as far as known, while radium should 
receive some consideration as a curative or at least an aid. 


Round Ulcer of the Stomach and Duodenum as a “Secondary 
Disease.’’ — ^Rossle {Mitt. a. d. Grcnzgcb. d. Med. u. Chir., 1912, xxx, 
766) says that the round ulcer of the stomach and duodenum is a 
disease Avhich is so frequently associated with certain other diseases 
and disturbances of health, that it must have some relationship with 
them. In many cases such a relationship can be shown that the round 
ulcer seems to be a “ secondary disease.” Its origin depends not upon 
transmission through the blood, but in all probability upon the reflex 
effect of nerve irritation. The experimental investigations up to the 
present time speak for irritation in the vagus region. These results 
in the stomaeh are of especial importance because of the dependence 
of the muscle movement and secretion upon the nerves. Erosions and 
ulcers are only different stages and grades of the same process. For 
the development of erosions, spasms of the muscularis mucosa may be 
of special importance, because the veins and arteries are occluded 
where they pass through the muscularis. This occlusion, according 
to the character of the concerned vessels, leads to liemorrhagic infrac- 
tion or to ischemia, both of Avhich are folloAved by local digestion 
necrosis of the mucus membrane, especially in the presence of hyper- 
secretion. The places of predilection of the round ulcers are where 
the spasmodic folds of the musculature are especially prolonged. 


Diagnosis and Treatment of Aneurysms of the Internal and External 
Carotids. — Liebault and Daudin {Arch. gen. d. Chir., 1912, vi, 1433) 
say that reports of cases of the internal carotid are not frequent and 
that those of the external carotid are still more rare. They had the 
opportunity of seeing one of each variety, with an interval between 
them of one month, and for this reason they undertook a study of the 
tAvo conditions. In the case of the external carotid aneurysm, tAvo 
catgut ligatures Avere placed around the external carotid artery aboA’e 
the superior thyroid branch and 1 cm. apart. The aneuiysm gradually 
disappeared, and six months after the operation the good results Avere 
still maintained. The patient AA'ith the aneurysm of the internal carotid 
refused operation. If in a ceiwical tumor in the cerAUcal or ceiwico- 
pharyngeal, on inspection and palpation, pulsations synchronous Avith 
those of the pulse, are detected, and it is possible to register them 
with the sphygmograph, and if in addition the stethoscope permits 
one to hear a systolic bruit, the diagnosis of a carotid aneurysm is 
justified. If the aneurysm is located on the external carotid, it is often 
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only cervical. It is accompanied by pain, causes at times but not 
always a disappearance or a diminution of the intensity of the temporal 
pulse. Finally in its pharyngeal form it forces the tonsil directly 
inward, passing to a certain degree between the two pillars of the 
palatal arch. On the other hand the aneurysm of the internal carotid 
is never completely cervical. It is remarkably indolent and makes a 
prominence in the posterior and lateral wall of the pharjoix, pushing 
the whole tonsillar region forward and inward, since it is posterior' to 
the posterior pillar of the palatal arch. From the therapeutic stand- 
point the first of the 2 cases proves that in aneurysm of the external 
cartoid, the constriction of the common carotid will, perhaps, be 
preferable to the ligature, diminishing the chances of rupture of the 
sac and favoring a cure, while respecting the cerebral circulation. 
This constriction can be obtained by a silk ligature or a metalic ring, 
or by plicating the arterial wall by suture. 
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Neosalvarsan. — Keel (IFfen. Hm. JFocL, 1912, xxv, 1787) says 
that neosalvarsan is superior to salvarsan mainly because of its easy 
solubility in water. The remedy is at least equal to the older prepar- 
ation in effectiveness. Many untoward by-effects have been observed 
followdng the use of neosalvarsan, but Kerl attributes these to the 
higher dosage given of neosalvarsan. He believes that untoward 
symptoms are less than with salvarsan, where equivalent amounts are 
given. Untoward by-effects are usually only observed after the first 
injection of neosalvarsan, therefore, it is advisable to begin the treat- 
ment, especially of cases in very active stages of syphilis, with smaller 
doses. It is also necessary, to avoid unpleasant symptoms, that the 
intervals between doses should not be too short. 


Vaccine Therapy of Whooping Cough. — ^Bamberger (Amer. Jour, 
of Diseases of Children, 1913, v, 23) reports .6 cases treated with a 
vaccine prepared from several strains of the Bordet bacillus. The 
vaccine included the organism of the case treated, Avhich he obtained 
by swmbbing the thorat and then dating the cultures until a pure 
culture was obtained. He gave 20,000,000 bacilli every other day, 
giving to individual cases from five to fifteen injections; There were 
no general symptoms, such as fever, rashes, malaise, general pain or 
vomiting, occurring as a result of tlie injections and only very slight 
local reactions at the site of the injections. The treatnient did seem 
to lessen tlip severity of the disease, and shorten complications, altliougii 
it did not seem to shorten the duration of the disease. 
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The Absorption of Digitoxin from Digitalis Preparations and its 
Relation to By-effects. — Gottlieb and Ogawa {Munch, med. Woch., 
1912, lix, 2265, 2339) find that digitoxin, the most active constituent 
of digitalis, is absorbed more rapidly from digipuratum than from 
digitalis infusion or the powdered leaves. The rapidity of absorption 
depends on a number of factors; stasis of the portal circulation may 
delay it considerably. They differentiate between two kinds of vomit- 
ing produced by digitalis; (1) That occurring within three hours after 
the administration of the drug, and caused by local irritation of the 
gastric mucous membrane; and (2) that beginning after six or seven 
hours, the residt of the absorption of an excessive amount. They also 
found that digipuratum in solution is the most rapidly absorbed of 
all the digitalis preparations. Infusion of digitalis remains in the 
stomach a long time, and is the quickest to produce vomiting due to 
local irritation. The article fully confirms the clinical evidence that 
digipuratum is more quickly absorbed and less irritating to the stomach 
than are the infusion of digitalis and powdered leaves. 


Duodenal Medication of Ipecac in the Treatment of Amebic Dys- 
entery. — Beck {Jour. Amer. Med. Assoc., 1912, lix, 2110) reviews the 
literature briefly as to the ipecac treatment of amebic dysentery. 
He is convinced that ipecac has a definite action on the amebse, and, 
if properly administered, is undoubtedly the best remedy at our 
command. What is generally conceded, however, to be the proper 
method of administration proves such a formidable procedure that 
the treatment is wholly impracticable. In an attempt to overcome 
the many objectionable features of the methods in vogue, a simple, 
rational, and more practical method has suggested itself to him, in 
the use of the Einhorn duodenal tube. This tube was designed for 
duodenal aspiration and alimentation, and Beck thinks that it is an 
ideal instrument for the treatment of dysentery with ipecac. As a 
rule, patients have little difficulty in swallowing the tube, and com- 
paratively little discomfort afterward. An examination of the stomach 
contents, to determine the presence of free hydrochloric acid, will 
help determine whether the tube has passed through the 'pylorus, 
which is done by aspirating a little of the fluid and testing with congo 
paper. After each aspiration the tube is washed out with a little 
water and clamped. When it has entered the duodenum, the aspira- 
tion is slower and more difficult, and the fluid is alkaline and bile- 
stained. The time required for the tube to -pass into the duodenum 
varies from one to five or more hours. Beck says that ipecac is espe- 
cially indicated in acute cases and in the exacerbations of the chronic 
forms. It is said by some clinicians to have practically no effect 
in cases in wliich the symptoms are due to a mixed infection. Beck 
reports 7 cases, all of the chronic type and refractory to other methods 
of treatmeiit; 3 of these patients had complicating liver abscesses. 
Powdered ipecac was employed either suspended in mucilage of 
acacia or maperated in plain warm water. A 2-ounce metallic syringe 
was used to instil the remedy which represented from 1 to 2 drams of 
ipecac to the dose in a 6-ounce mixture. Unquestionably much of 
the success of tlie treatment depended on the quality of the drug. 
Those cases which required more than three or four doses, and in 
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which the amebre reappeared in the stools were treated by a drug 
of an inferior quality. On the other hand, the cases treated with a 
physiologically tested powder yielded after the first or second dose. 
A detailed report of the cases treated is given, and Beck believes 
that his study_ of these few cases shows that the ipecac treatment by 
duodenal administration is distinctly more efficacious than by other 
methods. Many other forms of treatment had been employed without 
avail. The fact that this series of most intractable cases were either 
permanently cured or relieved for a considerable period of time bespeaks 
the efficiency of the method. Large duodenal doses of ipecac seem to 
have no injurious effects. There are occasionally gastro-intestinal symp- 
toms such as nausea, less frequently, vomiting, and rarely diarrhea 
lasting from twent}'^ to forty-eight hours. Slight general depression 
may appear with a tendency to lowering of blood-pressure, which 
rarelj' amounts to more than 10 mm., even with doses as large as 
2 drams. 


Effects of Subdural Injections of Leukocytes on Experimental 
Tuberculous Meningitis. — Manwaring {Jour. Exper. Med., 1913, 
xvii, 1) found that rabbit leukocytes, injected into the basal meninges 
of dogs, in doses from 0.7 to 1 c.c., invariably cause death. Horse 
leukocytes, injected in the same amounts, cause death in about 25 
per cent, of the dogs. The injection of foreign leukocytes into the 
meninges of monkeys causes few if any symptoms. The injection of 
from 1 to 3 c.c. of horse leukocj'^tes into the meningeal cavities of 
dogs, simultaneously with the inoculation of the meninges with tubercle 
bacilli, causes a slight delay in the development of the paralytic S 3 ^mp- 
toms in about half the treated animals. This delaj’-, however, is very 
slight when compared with the remarkable prolongation of the latent 
period previouslj’’ observed after treatment with dog leukocytes. 
The injection of foreign leukocytes into the meningeal cavities of 
monkeys has thus far gi\'en almost uniformly negative results. In 
one small group of monke^’^s, however, inoculated by the method of 
lumbar puncture, the injection of rabbit leukocjdes has been asso- 
ciated with a prolongation of the latent period in one of the treated 
monke\"s, and with a complete prevention of the subsequent tuber- 
culosis in a second monke 3 ^ 

The Relapses after the Use of Salvarsan. — Gaucher {Jour, dcs 
Praticiens, 1912, xxvi, 737) believes that there is no doubt that grave 
consequences maj’^ follow the administration of salvarsan, such as blind- 
ness, deafness, various paraly^ses, arsenical poljmeuritis, and death after 
even small doses. Gaucher is very pessimistic as to the value of salvar- 
san in the treatment of syphilis, and saj's that the plan of treatment 
now recommended by combining mercury with the salvarsan is a 
confession of the failure of the remedyu Gaucher admits that salvar- 
san ma 3 ' have a restricted use in SAqdiilis. It is valuable in that it 
heals up superficial lesions, and prevents the spread of the contagion. 
Salvarsan maj' be used for patients who cannot tolerate mercury", or 
in cases where mercurj^ fails to benefit, but he deprecates its general 
use for the treatment of sjqihilis. He discusses relapses following 
salvarsan treatment which he declares are almost invariably tlie 
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result if salvarsan is used alone. He reports 31 cases in detail where 
there was a relapse of syphilitic manifestations. These cases were 
taken at random from the records of his clinic at the St. Louis Hos- 
pital, and he mentions a number of other writers who have reported 
similar observations. 


Action of Large Doses of Alkalies in Diabetes.— Hanssen 
{Zeitschr. f. him. Med., 1912, Ixxvi, 219) gives the details of S cases 
of diabetic coma treated with sodium bicarbonate. He found that 
the effect of treatment Avas merely to postpone the coma, and that 
coma invariably recurred. All of these patients eventually died and, 
he gives the necropsy findings in his article. The weight was carefully 
observed in 15 cases of impending diabetic coma, and it was found 
to increase in every case from 0.1 to 12.4 kilos (27 pounds). This 
increase of weight is explained by a retention of water due to the 
alkali. 


Salvarsan in the Treatment of Syphilitic and Metasyphilitic Dis- 
eases of the Nervous System, — Donath {Milncli. vied. Woch., 1912, 
lix, 2274, 2342) reports excellent results with the use of salvarsan 
in various diseases of the nervous system. The cases reported com- 
prise 4S cases of syphilis of the central nervous system, divided into 
cerebral, cerebrospinal, and spinal syphilis. Donath also treated 31cases 
of tabes and 28 cases of dementia paralytica with salvarsan alone, and 
also combined with mercury. The best results obtained were in the 
early stages of these tAvo latter diseases. Donath’s article includes 
details of some typical cases treated. 


The Treatment of Diabetes Mellitus. — Kretschmer {Berlin, hlin. 
Woch., 1912, xlix, 2221) Avrites concerning hediosit, first recommended 
by Rosenfeld, Avhich has the chemical formula C^HjjO,. This is 
recommended as a substitute for sugar in the dietary of diabetics. It 
has a sAveet, pleasant taste, making it agreeable to take, and is much 
superior to other substitutes for sugar in that in can be oxidized and 
be of food A'^alue. The glycosuria is not only not increased by the 
administration of hediosit, but cA'en seems to be diminished by its 
use. Kretschmer also states that it seems to increase the tolerance 
of the diabetic for other carbohydrates. With the exception of slight 
diarrhea AAdien used in large amounts no untoAvard effects are obserA^ed 
from its administration. Kretschmer believes that it is a distinct 
addition to the dietary of diabetics and Avhen giA'en in doses of from 
10 to 30 grams a day is easily oxidized and utilized in the chemistry 
of diabetics. He also recommends pantopon in doses of from 0.01 to 
0.02 gi-am three times a day for the treatment of the severer types 
of diabetes. By its use he Avas able to cause a decrease in 'the amount 
of urine, and to a less extent also in the total quantity of sugar. This 
effect, hoAvever, is only temporary. The article is not A-ery conAuncing 
as to the Avorth of hediosit. 


Organic Iodine Preparations: their Pharmacology and Therapeutic 
Value. — McLean {Arch, of Ini. Med., 1912, x, 505) draws the folloAA-- 
ing conclusions AA-ith regard to the therapeutic uses of the organic 
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iodine compounds from evidence presented as to chemical nature, 
absorption, and excretion, distribution, physiologic action, and clinical 
results. Up to the present it has not been shoAvn that the organic 
iodine preparations mth the exception of preparations of thyroid, 
have any specific action in pathologic conditions, except the action of 
iodin after separation from the molecule. The iodized proteins seem 
to be of advantage for therapeutic use only insofar as they avoid 
gastric irritation. The more stable compounds are apparently not 
entirely split in the body, and are therefore not well utilized, while 
. the less stable compounds have no advantages over the alkaline 
iodides, either as to local effects or as to rapidity of absorption and 
excretion. The iodized fats and fatty acids appear to have some 
advantage when the continuous action of small amounts of iodine is 
desired. They are more slowly and evenly split, and the amount of 
available iodine in the blood does not vary from time to time to the 
extent that it does when the alkaline iodides are administered. The 
use of the iodized fast in such conditions as arteriosclerosis, bronchial 
asthma, lead-poisoning, etc., probably has some rational basis, there- 
fore, on physiologic grounds. These substances are also, as a rule, 
non-irritant to the stomach. The difference in frequency of iodism 
is probably due to the difference in the amount of available iodine 
present in the body at any one time. When large amounts of iodine 
are desired, as in cerebrospinal syphilis, avoiding the danger of iodism 
would be at the sacrifice of therapeutic efficiency. The use of organic 
iodide preparations with toxic side actions, due to the molecule or its 
splitting products, should, of course, be discouraged. The products 
of iodine "with the higher fats and fatty acids are generally free from 
toxic actions. ‘ 
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The Histological Blood Picture in Infantile Scurvy: Occurrence in 
the School Age. — ^F. Glaser {Berlin, klin, Wocli., 1^3, 1, 200) offers 
several tj'pical cases in a study of the blood picture in infantile scurvy , 
and reports a case in a boy, aged seven years. Marked pallor com- 
monly occurs in scurvy, but it is not generally known that histologi- 
cal blood pictures arise during the course of scurvy. The reaction of 
the bone marrow in infantile scurvy is slight, and the appearance 
of nucleated red cells is not connected with an aplastic condition 
of the marrow, but marks a definite blood picture in severe cases 
of scurvy, and is accompanied by abnormal form elements besides 
normoblasts and megaloblasts. One case reported here was in a 
child, aged seven months, who had been fed on boiled milk lor a 
long period. The general symptoms were hemorrhages from the 
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mucous membranes, pain on moving the extremities, hematuria, 
changes in the cartilages of the long bones of the extremities, swelling 
along the tibiae, all of which shoAved marked improvement under 
antiscorbutic treatment. The blood picture showed hemoglobin, 40 
per cent.; erythrocytes, 800,000; leukocytes, 12,000; polymorphonuclear 
cells, 40 per cent. ; lymphocytes, 60 per cent. ; eosinophiles, 1 per cent. 
There Avas slight poikilocytosis and poiychromatophilia. Large num- 
bers of megaloblasts, normoblasts, and transitional forms Avere found. 
Syphilis, tuberculosis, and pseudoleukemia Avere carefullj'^ excluded. 
In four Aveeks, under antiscorbutic treatment the blood picture Avas 
almost normal, the cartilage changes almost gone and the child fairly 
recovered. The case of scurvy in the boy, aged seven years, showed 
pallor, Aveakness, SAvollen, bleeding gums, pain on moving the limbs 
AAuth tenderness on pressure, hematuria, and typical shadoAA^s at the 
cartilages of the long bones shown by .T-ray plates. The child had been 
raised on boiled milk and bread, refusing all vegetables, meat, etc. 
Under raAv milk and antiscorbutic treatment the condition cleared up in 
six Aveeks. The cartilage changes had also cleared up and shoAved no 
shadoAvs under .r-ray examination. Glaser, therefore, claims this a 
case of typical infantile scurAry in the school age, of Avhich but 6 cases 
have been reported in literature. 


The Pathogenesis and Etiology of Rachitis. — Max Kassoavitz 
(Deutsch. vied. Woch., 1913, xxxix, 201), in discussing an article by 
Ribbert on rachitis, agrees that the origin of the calcium deficiency 
in rachitic bones is not in calcium metabolism but in pathological 
changes in the bone-forming tissues and that these changes are set 
up by irritating substances in the circulation and soft tissues. He 
disagrees Avith Ribbert’s vieAvs that the irritating substances arise from 
digestiA’’e disturbances due to improper milk feeding. KassoAAutz's 
explanation of these substances rest on the folloAving points: All 
pediatrists agree that well-deA'^eloped cases of rachitis and marked 
softening of the bones of the skull, occur in normally nourished, breast- 
fed children; Again, in the summer time Avhen gastro-intestinal irrita- 
tions are most numerous and frequent, the curA'^e of rachitis, both as 
to frequency and seAmrity, sinks to a Ioav point, AA'hile during the Avinter 
months when there is little gastro-intestinal trouble, the curve rises 
higher Avith each month. The nervous disturbances accompanying 
rickets folloAv the same rule. In tropical countries rickets is either 
unknoAAm, or occurs in a fcAv mild cases. These facts not only contra- 
dict Ribbert’s vieAv, but offer an explanation of the real origin of these 
substances. In our climate during the months in AA'hich rickets is 
most frequent, children and infants are housed in for AA^eeks at a time. 
Rickets is primarily a disease of cities and especially frequent among 
that class a\4io are poorly and unsanitarilj^ housed. The frequency 
and severity of rickets increase AAuth the number of persons liAung 
in the same room. Hansemann sIioaa'-s that children born in the 
fall and dying in the spring of the j-ear shoAv a large percentage of 
rickets, AA'hile those born in the spring and dying in the fall sIioaa- 
fcAv signs of rickets. Tests on the young of animals bear out this 
fact, notAvithstanding the pei-fect feeding of the captiA'e animals. 
In support also of iRe claim of KassoAAitz, that the irritating sub- 
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stances are “respiratoiy poisons,” is the fact that one finds a large 
number of infants born n'ith a rachitic rosary and softened bones of 
the skull, and that these changes are found much more frequently 
in children born during the winter and spring than in tlie summer 
and fall, and are found much more frequently in infants whose mothers 
passed the months of their pregnancy in a large city, than in those 
Avhose mothers came to the city from the country at the time of confine- 
ment. These facts impress the truth that the impurities of the inspired 
air, especially present in the circumstances above mentioned, pass 
through the circulation direct to the bones and cause the rachitic 
changes there, where there is normally at that age a hyperemia. The 
same impurities in the poorly ventilated air space, entering the preg- 
nant woman’s circulation, are carried to the centres of ossification in 
the fetus and cause the groundwork of the rickets subsequently 
developing in the child. 


The Normal Body Temperature of Children and the Effect of Exer- 
cise and Rest. — Dora Fraenkel {Dciitsch. mcd. Woch., 1913, xxxix, 
267) oft'ers the results of an investigation on 163 children to determine 
the normal temperature per rectum and to find a cause for elevation 
of temperature so often fouird in normal, healthy ehildren. Diurnal 
variations in temperature are frequently found in apparently healthy 
children, and some authors claim a daily elevation to 37.5; C. or 38° 
C. to be a significant indication of latent tuberculosis. Elevation in 
temperature in apparently healthy children has been explained by 
various authors as being due to adenoiditis, local overheating of the 
rectum from bacterial action, and nervous excitability in sensitive 
children. Almost all the children in the Borgsdorf institution showed 
an after-dinner (noon) temperature of from 37.6° C. to 38.5° C., with- 
out anj’’ physical symptom of illness to explain it. The children under 
observation numbered 137, aged between five and one-half and thirteen 
years, and 26, between fourteen and si.xteen years. These children 
were free from adenoids and enlarged tonsils. Only those children 
were chosen who showed a morning and evening temperature, taken 
in bed, of 37.2° C., and over a period of three days. During the experi- 
ment the temperature of these children was taken by rectum, while 
still in bed at 7 a.m. It was again taken at 4.30 p.m. after an hour and 
a half unrestrained play and romping. It was taken a third time at 
S P.M., one hour after they had been put to bed. The thermometer 
was inserted 4^ centimeters into the rectum and held there until the 
mercury stopped rising. All of the 163 children so tested showed 
an elevation of temperature in the afternoon, 4.30 o’clock. In 42 
children the temperature rose to 37.6° C., in 85 children to 38° C., 
and in 36 children to above 38° C. In the first group, 39 chil- 
dren had a morning and evening temperature of 37.2° C.; S3 of 
the second group, 37.2° C.; and 35 of the third group, 37.2° C. 
To determine if tlie afternoon rise in temperature was due to the 
physical exertion of the play and romping, every child was put to 
bed immediately after the 4.30 p.m. record was taken. After one- 
half to one hour’s rest in bed every child showed a temperature of 
37.2° C., or below, and the longer the rest the lower the temperature 
was recorded. The tests were made daily for three weeks, and the 
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children again examined to determine their perfect health. The 
results of all the measurements were the same. Of the 163 children 
113 showed a positive reaction with tuberculin (Pirquet’s reaction), 
but the positive children differed in no respect from the negative ones, 
in the temperature reaction from bodily exercise. Praenkel finds the 
normal temperature per rectum to be 37.2° C. in 96.3 per cent, of the 
children. The difference between rectum and axilla was never more 
than 0.5° C. Bodily exercise in all children increases the temperature 
to 38° C. and above, which drops to normal again after rest. Neuro- 
pathic children show a higher rise of temperature following exercise 
than normal children, when the atmospheric temperature is 16° to 
25° C. or over. 


Non-gonorrheal Conjunctivitis in the Newborn and Infants. — C. 
Crede Hoeder {Deutsch. mccl. Wocli., 1913, xxxix, 74) points out that 
frequently newborn infants and older babies suffer from a conjunctivitis 
which is not gonorrheal and which under proper treatment leaves no 
serious consequences. The habit of attributing all inflammations of 
the conjunctiva in the newborn to gonorrhea tends to invalidate 
statistics. Diagnosis of such conditions should always rest on micro- 
scopic examination, which would show gonorrheal inflammation to 
be less prevalent than is supposed. The non-gonorrheal conjunctivitis 
differ from the gonorrheal type in that the cornea is not involved and 
that the secretions are more serous than purulent and are less in 
amount. The microorganisms found in the non-gonorrheal type were 
studied by cultural methods and found to be most frequently a Gram- 
positive diplococcus, the pneumococcus, and the colon bacillus. Infec- 
tion with the first-mentioned coccus occurs from the sixth to the 
sixteenth day of life, is mild in type, and has a serous secretion. Infec- 
tions with the pneumococcus causes a much more severe inflammation 
with secretion of pus, edema, fibrinous exudate, and slight hemorrhages. 
The cornea remains intact and the course is from two to three weeks. 
Infection with the colon bacillus is milder, the secretions mostly serous, 
and the course from four to eight days. The treatment consists in 
frequent cleansing with solutions of boric acid and the instillation of 
weak solutions of the silver salts. 
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Intracranial Bleeding in the Newborn following Rupture of the Ten- 
torium. — Benthin {Monaisschr. f. Gehurts. u. Gynak., 1912 , Bd. xxxvi. 
Heft 3) draws attention to the occurrence of this accident in newborn 
children, and believes it may be favored by improper methods of 
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protecting the perineum, if too great pressure be made against the 
perineum at the time of labor. In 1239 labors there occurred 8 deaths 
from rupture of of the tentorium, probably caused by violent or 
sudden manipulation and unnatural pressure upon the head in efforts 
to prevent laceration of the perineum. 


The Outdoor Treatment of Puerperal Infection.— Young and 
Williams {Boston Med. and Srirg. Jour., 1912, No. 11) report the 
results of their investigations in the Boston City Hospital in the 
outdoor treatment of puerperal septic infection. The patient is kept 
out of doors in a ■wheeled bed, which can be moved into the ward 
when necessary. Sunlight seems to be as important as air, and except 
in hot weather the patient is placed directly in the sun. Iron and 
arsenic are valuable aids in restoring hemoglobin, and strychnine is 
a useful stimulant to the vascular and nervous system. Alcohol 
increases the appetite, preventing loss of flesh in prolonged cases. 
Fluids are given copiously by the mouth, and in severe cases salt solu- 
tion by the bowel. If there is fever, alcohol and cold sponge baths are 
used. Abdominal distention is treated by hot or cold applications. 
Young and Williams believe that the outdoor treatment has reduced 
mortality in severe septic infection nearly 20 per cent. The treatment 
does good by increasing the amount of hemoglobin, and for this pur- 
pose sunlight is as important as fresh air. The use of the curette is 
contraindicated, as it increases mortality nearly 10 per cent. A single 
intrauterine douche of sterile salt solution may be used if indicated. 
The value of this is denied by some. Not much result has followed 
the use of antistreptococcic serum. The outdoor method is the most 
effective known at present for puerperal infections, for the reasons 
stated. 


Pituitrin Extract in Inertia Uteri. — Humpstone {Amer. Jour. 
Obstct., September, 1912) reports his experience with pituitrin extract 
in the treatment of uterine inertia. ^He used pituitrin in 64 selected 
cases without unfavorable results to mother or child. The remedy is 
expensive, but in some cases is efficient. Two preparations were 
employed, one the vaporoles of pituitrin extract, made by Burroughs, 
Wellcome & Co., 1 cm. representing two decigrams of the fresh 
posterior lobe of the pituitary body; and pituitrin manufactured by 
Parke, Davis & Co., in ampules containing 1 c.c., representing 1 
decigram of the fresh pituitary gland. Apparently the better results 
were obtained in the &st described material. The remedy must-be 
given hypodermically and in the substance of the muscles. The first 
dose varies from 1 decigram to 1 gram; 4 decigrams, or 4 c.c. of pituitrin 
solution was the fii'st dose, repeated every twenty minutes, in three 
doses. No more was given if no result was obtained. The objection 
has been made that pituitrin raises blood pressure. With patients 
in labor this effect is not so pronounced as at first supposed. The 
liighest elevation observed was 20 points, the average, 8. The low'er 
the blood pressure in the beginning the greater was the elevation from 
the use of the drug. The pressure was continued for two hours. If 
blood pressure is over 150 at first, with a possible lesion of the heart 
or kidneys, the remedy should not be used; but if such is not the case. 
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its effect on blood pressure need not be feared. In early pregnancy the 
drug does not act as an abortifacient. Uterine contraction may 
result, but the contents will not be expelled. In the induction of labor, 
after the bag has been introduced, ' the remedy has some effect. It 
will not, however, bring on labor. The remedy should not be used 
before the cervix is shortened and dilated sufficiently to at least admit 
three fingers. When, however, labor has well started, and especially, 
after the membranes have ruptured, should delay from simple inertia 
occur, the remedy has proved efficient. In the second stage good 
results were seen by giving pituitrin and strychnine, gr. at the same 
time, hypodermically. [In these cases why was not the good effect 
obtained as the result of the administration of strychnine, which is 
a powerful and reliable tonic in labor? E. P. D.] In the third stage 
of labor with inertia and bleeding, pituitrin causes intermittent con- 
tractions of the uterus, and is thus inferior to ergot, which produces 
tonic contraction. Where immediate contraction is demanded, 
pituitrin is valuable. It seems also to favor involution. In 7 cases 
of Cesarean section, ergotole, 30 minims hypodermically, was given 
at the beginning of the operation. Pituitrin was administered after 
the sutures were placed in the uterus. In 6 of the 7 cases the results 
were favorable. In 1 case where pituitrin was given earlier in the 
operation the uterus contracted so promptly as to interfere with the 
placing of the sutures, and later on considerable hemorrhage occurred 
into the abdomen beneath the uterine peritoneum, forming a hematoma 
which was afterward absorbed. 


Primary Uterine Inertia. — Under this heading Ryder {Amer. Jour. 
Obstet., September, 1912) describes 18 cases of labor characterized by 
delay due to poor uterine effort. These 18 cases occurred among 175 
labors in private patients. Only 3 of these labors started spontane- 
ously, 14 being induced labors by bags, and 1 an attempted induction 
by the use of bougies. The patients were near term, 12 multigravidce 
and 6 primigravidse. There was no marked disproportion between 
mother and fetus. Three cases were delivered normally by high forceps, 
5 by medium forceps, 5 by version, 4 of these latter because of com- 
plications. There was no maternal mortality, but 5 still-births, and 
1 infant death, a total infant mortality of 33.3 per cent. One patient 
lost 15 ounces of blood, and in 6 others the uterine cavity was packed 
with gauze to avoid hemorrhage. In 4 the placenta was extracted 
manually, in 2 part of the membranes; 8 had temperatures above 
100.6°. Different methods were used in these cases. In the first 5, 
when inertia occurred, the effort was made to stimulate the uterus 
and to finish the labor immediately. The results were so discouraging 
that this method was discarded. If the membranes were unruptured 
the patients were left alone, and labor was allowed to start spontan- 
eously. The results were good. In the 5 cases where the effort was 
made to terminate labor virtually by one operation, 4. of the children 
were lost. In 9 cases inertia was treated by a waiting method. In 
the 9 cases where the waiting policy was pursued, many of them had 
induced labor by the introduction of bags which failed to excite pains. 
The bag was then removed, when labor subsequently developed 
spontaneously'. In 4 cases the premature rupture of the membranes. 
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or the persistence of weak pains Avhicli destroyed sleep without prog- 
ress, made it necessary to terminate labor. Primary inertia is especially 
seen in women, aged over twenty-five years, but more often in patients 
aged over thirty years. It frequentlj' results from mental conditions 
only, especially when labor is artificially induced. Rupturing the 
membranes artificially in primaiy inertia is a most dangerous pro- 
cedure. Haste must never be practised, as it exposes the mother to 
suffering and injury, with a fetal mortality of SO per cent. In patients 
where in previous pregnancies and abors there has been inertia, tonics 
and good hygienic treatment should be used during pregnancy. Labor 
should not be induced if it can be avoided. It is thought that when 
labor must be brought on, the dilating bag is less apt to cause rupture 
of the membranes than the bougie. The membranes should rarely 
be ruptured, and only when the head is well engaged and the condi- 
tions all favorable for delivery. With unruptured membranes, the 
patient should be left alone, and the nervous system quieted by seda- 
tives until rest can be obtained. With ruptured membranes, there is 
danger to the fetus, and labor should terminate. Primary inertia is 
most frequent usually in the first stage of labor, and is not of especial 
importance in the second and tliird stages. Postpartum hemorrhage 
is not especially frequent after primary inertia. When labor has 
terminated ergot should be given freely, and intrauterine packing 
used if the uterus does not contract well. Cesarean section is often 
safer for mother and child in primary inertia than a hard forceps 
operation or breech extraction. Stiychnine, quinine, alcohol, and 
ergot are not satisfactory in these cases. Pituitrin extract may give 
better results. 


Treatment of Cancer of the Cervix Complicating Pregnancy. — 

Levant (Archiv mens. VOhsiciriqnc, September, 1912) believes that 
abdominal hysterectomy by Wertheim’s method is the operation of 
choice in cancer of the cervix complicating pregnancy and parturition. 
It has the advantage of permitting the extraction of the fetus by Ceasar- 
ean section if the child is viable, while in early pregnancy the uterus 
may be removed unopened. Vaginal hysterectomy for cancer com- 
plicating pregnancy was not satisfactory in his hands, as in 55 cases 
without Cesarean operation the mortality was 5.4 per cent. These 
operations were done before, or at the sixth month, and the patient 
suffered from a return in 31.S per cent. In 25 vaginal hysterectomies 
made during the puerperal period, 32 per cent, had a return of the 
disease in less than one year. The mortality of abdominal hyster- 
ectomy by Wertheim’s method in cases where cancer complicates 
pregnancy is considerably less; in the experience of the writer, 16 
per cent, during one year; in a subsequent year 18.7 per cent.; then 
ll.S per cent.; tlien 8.6 per cent. 

The Treatment of Abortion. — Patek {Archiv f. Gyncik., 1912, Band 
xcviii. Heft 1) contributes a paper upon the treatment of abortion 
in which he analyzes the results obtained by active interference in 
cleansing the uterus by the curette, with the results obtained by a 
less vigorous and more expectant method. His conclusions indicate 
that although fever may be present, the uterus should be emptier 
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irrespective of all its bacteriological contents, as promptly and thor- 
oughly as possible. Where the patient cannot take ether it may be 
necessary to secure dilatation by laminary tents, but in the majority 
of cases etherization and the use of the curette and placental forceps, 
give the best results. 


The Examination of the Blood in Pregnant, Parturient, and Puer- 
peral Patients. — Doi reports from the clinic at Halle (ArcJiivf. Gyndk., 
1912, Band xcviii. Heft 1) the results of his examination of the blood, with 
especial reference to the toxemia of pregnancy, and the occurrence of 
eclampsia. He finds that the erythrocytes are somewhat less numerous 
in pregnant and puerperal patients than in those who are not pregnant. 
The leukocytes are increased, especially in primiparse, and increase 
as labor develops and proceeds. In the first twenty-four hours after 
labor the leukocytes diminish one-half, and by the fifth day of the 
puerperal period, are in the normal proportion. This leukocytosis 
overshadows other conditions in the blood, with the exception of the 
neutrophile cells. The eosinophile cells and the large cells grow less 
during pregnancy, disappear during labor, and gradually return 
during the puerperal period. The index of the neutrophile conditions 
of the blood is in pregnancy much more developed in parturient 
patients, and still greater in cases of pregnancy complicated by kidney 
insufficiencj'' and eclampsia. It returns to the normal in the healthy 
puerperal period, especially when the albumin disappears from the 
urine. The blood plates increase in proportion to the leukocytes. In 
pregnant and parturient women it is not infrequent to see nucleated 
red blood bodies, microcytes and macrocytes. These disappear during 
the puerperal period. Changes in the erythrocytes occur more fre- 
quently in the kidney of pregnancy than normal, are constant, and 
are greatly in evidence in cases of eclampsia. The blood changes are 
much more pronounced in patients having overburdened kidneys 
during pregnancy than in the normal patient, and these changes are 
most developed in eclampsia. In infectious disorders the blood changes 
are in proportion to the virulence of the infection. There is a striking 
resemblance between the blood changes in pregnancy and those 
occurring in the blood plates and leukocytes, and reflection of a neu- 
trophile index indicates a predisposition to the formation of thrombi. 
The blood plates are evidently cells having an important function' 
in blood loss and in the resistance of the organism to toxic material. 
It is doubtful whether the changes in the leukocytes alone without 
blood plates, ean favor the occurrence of thrombi. From the blood 
one can gain no knowledge of the actual composition of the toxins 
present in pregnancy. It is interesting to observe that the least 
changes in multiparre with good constitutions, are contrasted with the 
great changes seen in eclampsia. Primigravidaj having abnormalities 
have greater blood ehanges than the normal, and these blood changes 
are more pronounced in labor than during pregnancy. It is evident 
that during pregnancy the body is in a condition of very unstable 
equilibrium, and the changes in the proteid constituents of the body 
may readily occur and be of very considerable moment. 
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. Importance of Careful Peritonization After Carcinoma Operations. 
— Bumm (Zentralbl. f. Gyn., 1913, xxxvii, 1) believes that most careful 
and thorough covering with peritoneum of all raw areas left after any 
operative procedure is of the greatest importance, but especially is this 
true after the radical abdominal operation for carcinoma of the uterus. 
In his own experience, the effect of a gradual adoption of this principle 
with corresponding reduction in the amount of drainage used, has 
been well shown by the coincident steady fall in his mortality. His 
worst results from this operation were obtained when he routinely 
drained the pelvic cellular tissue by means of gauze packs brought out 
through the I’agina, the mortality of 13S cases operated on in this 
manner being nearly 30 per cent. In almost a third of the cases suppu- 
ration and sloughing occurred in the tamponed cavities, with resulting 
necrosis of the peritoneum over them, and ascending peritonitis. Some- 
what better results were obtained after he abandoned gauze drainage 
of the cellular tissue, uniting the loosened bladder and i-ectum vith 
the edges of the vagina, and closing the raw areas in the broad liga- 
ments on each side with a running suture. Even with this technique, 
however, he could not get away from the idea of drainage completclj^ 
but now placed the drain in the lower angle of the pelvic peritoneum, 
still bringing it out through the vagina. During this epoch his mor- 
tality was 21 per cent., most of it due as before, to ascending peritonitis. 
All this has been changed, however, since omitting drainage of any 
sort. Bumm’s technique at present is to close all raw surfaces from the 
free peritoneal cavity by means of a double layer of sutures, the first 
uniting the edges of the peritoneum, and the second reinforcing these 
by folding it over a little more, on the same principle that two layers 
of sutures are placed around any intestinal opening. By following 
out this teclmique, Bumm has reduced his mortality in his last 100 
cases to the remarkably low figure of 6 per cent., a result which he 
ascribes solely to the improved method, as the cases were in all respects 
similar to those of the earlier series. He thinks that the gauze drain 
only serves to collect wound secretion, which forms an excellent culture 
medium for the pathogenic organisms which are always present ip 
carcinomatous tissue. When, however, the peritoneum is carefully 
closed at all points, leaving nothing but a smooth surface, in which 
no raw areas are to be seen, it is able to take care of considerable 
quantities of even highly virulent organisms, and to destroy them. 
One point of importance when following out this technique, however, 
is to avoid as far as possible spreading infection from the carcinomatous 
area during the operation, and also never to operate on these patients 
while they are running a temperature even slightly above normal. 
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Is Hysteria Ever a Justifiable Diagnosis in Gynecology? — In view 
of the tendency, which is of late becoming manifest, to ascribe manj’^ 
sj'^mptoms apparently referable to the female genital system to psychic 
disturbances alone, Sippel {Deutsch. med. Woch., 1913, xxxix, 263) 
thinks that a word of warning is in place. Many such cases, especially 
if no definite pathological condition can be made out by the ordinary 
examination, are put dowm as “hysteria,” a diagnosis which in the 
vast majority of cases not only expresses the inability of the attending 
physician to discover the real trouble, but carries with it two unfortu- 
nate sequelae — ^failure to relieve the patient of real distress, and the 
transformation of an originally nervously sound woman into a true 
neurasthenic because of this failure, and of the knowledge that she is 
being wrongly judged. Sippel urges that the diagnosis “hysteria” 
should never be made until most careful and repeated examinations 
have failed to reveal any demonstrable local lesion, and that even then 
the possibility of a purelj^ psychic origin of definite pain should be 
regarded with much skepticism, believing rather that most of these 
cases merely indicate our inability always to diagnosticate minor 
anatomical changes. A most useful method of arriving at the true 
diagnosis in many of these cases has been, in his experience, to have 
the patient anesthetized merely to the point where sensibility and 
the ordinary reflexes are just barely lost. If now a reflex can be elicited 
by pressure on the region complained of by the patient, proof is fur- 
nished that an actual physical lesion exists. In cases of a somewhat 
different category — ^where a tumor can be felt in the pelvis, but its 
origin cannot be determined — the employment of the exaggerated 
Trendelenburg position, in addition, to light narcosis, may be of the 
greatest help. Under these conditions, adnexal tumors will fall suffi- 
ciently away from the uterus to be easilj’- differentiated from it, even 
though with the patient in the ordinary position on the examining 
table this may have been impossible. 

Postoperative Infection of the Urinary Tract. — In order to deter- 
mine by what routes pathogenic organisms most commonly reach 
the bladder and upper urinary tract after operation, Bauereisen 
{Zeii^chr. f. gyn. Urologie, 1913, iv, 1) has made an examination of the 
organs removed at autopsy from 18 postoperative cases, the majority 
of these having been Wertheim operations for carcinoma of the cervix. 
He has found that organisms reach the bladder, in the vast majority 
of cases, through the urethra, either by spontaneous ascension, or as 
the result of catheterization. In a few instances, organisms may get 
to the bladder bj'^ way of the blood current, after passing the kidneys; 
this is especially true of colon bacilli. In the urethras of normal women, 
not confined to bed, staphylococci are always present, and colon bacilli 
in 60 per cent. ; in bed patients, the colon bacillus also is present in all 
cases. After a radical cancer operation, the secretion from the wound 
ca-\dty, rich in pathogenic organisms, flows out through the vagina 
past the urethral orifice, so that the urethra becomes abnormally rich 
in bacteria, and it is in this way that they get into the bladder. Only 
very rarely, apparently, does direct propagation or transportation 
through, the vesical wall take place, this being prevented by the wall 
of inflammatory tissue that forms in its outer portion, and also by the 
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adverse lymph current. Infection of the ureter usually occurs in a 
similar manner — by direct ascension through the lumen, aided perhaps 
by postoperative over-distention of the bladder. The same factors 
prevent the transmission of organisms through the ureteral as through 
the vesical wall. The kidneys are infected most commonly by ascen- 
sion through the ureter, less frequently through the blood current. 
In the latter cases the organisms originate from the operative area, 
not from the intestine, becoming scattered into the blood during the 
operation, and then partially excreted by the kidney. Of the organisms 
jvhich may infect the kidney in this manner, the staphylococcus is 
unquestionably the most dangerous. Once the renal cortex is involved, 
the organisms may spread to the capsule and cause a perinephric 
infection. For the fatty capsule, still another mode of infection must 
be taken into consideration, however, the lymph channels in the con- 
nective tissue along the ureters from the true pelvis to the kidneys. 
Infection by this route causes a perinephritis, which may spread 
secondarily to the kidney substance. 


Influence of Myomas on the Blood Supply of the Uterus. — In con- 
tinuation of some studies into the blood supply of myomas themselves, 
published about a year ago, Sampson (Smg., Gijn., and Ohst., 1913, 
xvi, 144) now reports the results of his investigations into the effect 
that the presence of such tumors has upon the circulation of the uterus. 
The method pursued in both these lines of investigation has been to 
inject large numbers of myomatous uteri with various substances, in 
some cases using colored gelatine masses, red for the arterial system, 
blue for the venous, in others, radio-impenetrable substances, and 
then to make slices of the organs in various directions, studying these 
by direct inspection and by means of radiographs. Sampson has 
found that small and moderate-sized subserous myomas (up to 10 cm. 
in diameter) do not -disturb the uterine circulation, and do not alter 
menstruation. Larger subserous tumors may produce marked enlarge- 
ment of the branches of the uteidne artery from which they derive 
their nourishment, and may also give rise to large venous channels 
in their pedicle and in the peripheral zone of the uterus, but the "radial 
zone,” immediately surrounding the endometrium, which is normally 
anemic, remains unaffected. There is therefore no excessive escape of 
blood into the uterine cavity in these cases, and menstruation in them 
also is unchanged. Occasionally, however, the large venous channels 
in the pediele become injured by movements of the tumor, and give 
rise to hemorrhage into the peritoneal cavity. Intramural myomas 
do not appear to alter the arterial blood supply of the uterus to an 
appreciable extent, unless present in very large numbers, in which 
case the uterine arteries may be somewhat enlarged. The venous 
plexus of the myometrium may show about the tumors a localized, 
or even a general dilatation, varying with their size, and when the 
myomas are very numerous there may be an increase in the thickness 
of the uterine wall, due to an actual hypertrophy of the mj'ometriiim, 
to a dilatation of the venous plexus, or to a combination of both these 
factors. Such tumors do not greatly interfere with the circulation of 
the uterus, and do not usually alter menstruation, although they may 
indirectly cause menorrhagia or metrorrhagia, the factor of muscular 
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insufficiency probably playing an important role in these cases. 
Intramural myomas which encroach on the uterine cavity cause an 
atrophy and anemia of the mucosa immediatelj'’ over them; the remain- 
ing endometrium is usually hypertrophied, and its venous plexus more 
dilated than normal. It is from this portion of the endometrium, and 
not from that encroached upon by the tumors, that the menstrual 
flow occurs. When excessive hemorrhage takes place in these cases, 
it is probably due to failure of the uterine muscle to control properly 
this excessive amount of venous blood, and to a slow regeneration of 
the endometrium. Occasionally dilated veins in the endometrium 
over the tumor may become eroded, and give rise to bleeding, but this' 
is not very common. Submucous myomas represent merely a later 
stage of the intramural variety; the veins over the surface of these are 
more exposed to injury or degeneration than with intramural tumors, 
hut even here the source of profuse menstruation is usuallj'’ the portion 
of the endometrium not encroached upon. 
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Cosmetic and Toilet Powders. — Kapp {Dcrinat. Woclu, 1912, No. 16) 
concludes that the vegetable powders always injure the skin in a 
mechanical way through the swelling of the granules in the follicles. 
Rice powder is the least injurious, as it swells the least. Concerning 
mineral powders the sharp edges of the crystals of some of them may 
injure the skin. Zinc oxide, precipitated magnesium carbonate, and 
magnesium silicate being the least objectionable. Bacteriological 
examinations go to show the possibility of the transmission of various 
diseases by means of powder puffs and the like. 

Noguchi Luetin Reaction in Dermatology. — D. 0. Robinson {Jour. 
Cutan. Dis., August, 1912) states that luetin is the extract prepared 
from pure cultures of the Spirocheta pallida, and is intended for use 
m the diagnosis of syphilis as von Pirquet’s test is for tuberculosis. 
Noguchi informs us that the extract of the pallida, which he designates 

luetin” does not produce any marked inflammation in the skin of 
non-syphilitics, while it gives a definite lesion formation in most 
cases of tertiary, latent, and late hereditary sj*philis. Robinson’s 
conclusions are in effect that the luetin reaction was found to be 
specific for syphilis and affords a means of diagnosis in certain cases. 
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It was absent in primary and secondary untreated cases. It was 
present in all cases of tertiary, latent, and late hereditary syphilis in 
the cases reported, and in these forms of the disease was more constant 
than the Wassermann reaction. 


Organism Found in Leprosy. — Duval and Wellman (Jottr. ofCutan. 
Bis., July, 1912), from “a critical study of the organisms cultivated 
from the lesions of human leprosy, with a consideration of their etio- 
logical significance,” arrive at the following conclusions: Out of 29 
cases of leprosy in Louisiana, Duval and Wellman found an aeid-fast 
bacillus in 22 cases. A chromogenic strain similar in all essentials to 
that deseribed by Clegg was recovered in 14 cases, which under certain 
conditions grows as (1) non-acid-fast streptothrix, (2) non-acid-fast 
diphtheria, and (3) an acid-fast bacillus. The role played by the 
bacillus of Clegg in the production of leprosy is an unsettled question. 
The wide variation in morphology and staining reaction would go to 
show that the Bacillus leprre is one of pleomoiphism. 


High-frequency and High-tension Currents in the Treatment of 
Certain Skin Diseases, — A. Fontana {Bcrmat. Woch., May 4 and 12, 
1912) refers to many cases of diverse disease in which these currents 
were employed over a period of several years, used in the form of 
efiluve, brush electrode, condensation electrode, and sparking, with 
the view of obtaining soothing effect (e. g., in pruritus, eczema, etc.), 
revulsive effect {e. g., in alopecia areata, etc.), decongestive effect 
(c. g., in acne, wart, lupus, etc.), reparative effect (e. g., in atonic 
ulcerations, etc.). Perhaps the best results were obtained from the 
effluve, but these were not uniformly favorable. On the whole, the 
results were not entirely satisfactory. 


Generalized Iodine Acne and Macular Exanthem following the 
Application of Tincture of Iodine. — Hodara {Dermal. Woch., 1912, 
No. 10) reports the following unusual iodine eruption: A man, aged 
sixty-seven years, applied tincture of iodine on three successive daj^s 
to painful areas following intercostal neuralgia, and covered it with 
oil-cloth. Some days later an eruption suddenly appeared, consisting 
of acne-like papules with small pustules upon the tops, surrounded by 
a red halo. This eruption spread over the whole body, eovering the 
face and head, and in a less degree the trunk and extremities. Upon 
the limbs and the trunk there was also a macular eruption consisting 
of round and irregularly-shaped macules. There was no fever or 
other constitutional disturbance. On account of its resemblance to 
variola some of Hodara’s colleagues were inclined to regard the erup- 
tion as either varioloid or varicella. In connection with this case 
reference may be made to another one recently reported by Goodall 
{British Jour. Dermal., June, 1912), in which a varioliform eruption 
followed the internal administration of ferrous iodide. 


The Influence of Milk Fat on the Skin. — Montgomery and Culver 
{Jour. Cutan. Dis., June, 1912) in a short but most interesting paper 
on the influence of fats of various kinds, especially the fats derived 
from milk, upon the skin, express the opinion that the ingestion of 
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large quantities of butter or other fats obtained from milk increases 
very much the difficulties of successfully treating seborrhea and sebor- 
rheic affections. While they do not believe that the quality and 
quantity of fat taken acts as a poison, they do believe that it lowers the 
resistance of the skin and increases its susceptibility to attack by 
bacteria of various kinds, making the patient more liable to acne, 
seborrhoic eczema, furuncle, carbuncle, and erysipelas. ' 

The Etiology of Lupus Erythematosus. — ^Freshwater {British 
Jour, of Dermat., February, March, 1912) does not think there is 
sufficient evidence, clinical, histological, or bacteriological, to prove 
that lupus erythematosus is always a tuberculous lesion. The 
hypothesis that it is due to a tuberculous toxin in the blood is far 
from satisfactory, since there are numerous cases in which there are 
no signs of tuberculosis. The fact that it sometimes follows a local 
injury to the tissues, such as frost-bite, sunburn, etc., strongly suggests 
that it may occasionally be due to purely local causes. Since a large 
proportion of cases of erythematous lupus suffer from some anomaly 
of the circulation. Freshwater thinks the skin is, on that account, less 
able to tolerate the effect of toxins circulating in the blood, and there- 
fore more liable to disease. The primary implication of the blood- 
vessels, and the symmetrical arrangement of the disease in the majority 
of cases, favors the theory that the causal agent acts through the 
blood. He concludes that erythematous lupus is probably brought 
about by some injury to the skin in an individual with a feeble circu- 
lation, to which may be added some toxin circulating in the blood. 

Granuloma Pediculatum (So-called Human Botryomycosis). — 
Heuck {Dermat. Zeitschr., March, April, May, 1912), from a recent 
study of the so-called human botryomycosis, concludes that this affec- 
tion, which is identical with the granuloma telangiectaticum of Kiitner, 
is a well-defined form of disease, for Avhich he proposes the name 
“granuloma pediculatum,” dropping that of botryomycosis. Accord- 
ing to its histological structure it may be divided into two groups : (a) 
granuloma pediculatum simplex, which is essentially composed of 
granulation tissue with an inclination to dilatation of the vessels and 
proliferation of the endothelium and the perithelial spindle cells; (&) 
granuloma pediculatum angiomatosum, which shows the same struc- 
ture, but with an inclination to the formation of excessively large 
blood-spaces and well-marked foci of spindle cells. From its structure, 
seat, and benign character it may be concluded that it is a simple 
inflammatory granuloma which arises from trauma and infection. It 
is distinguished, however, from simple granulation tissue by the marked 
tendency to dilatation of the vessels, the inflammatory proliferations, 
and the perivascular collections of spindle cells which may be so 
considerable as to resemble sarcoma. The etiology of granuloma 
pediculatum is yet unknovni; that the Staphylococcus pyogenes aureus 
plays a role in its production has not yet been proved. It seems in 
the highest degree probable that it arises from some external infection. 
Heuck believes (as most of those who have recently studied tlie 
affection) that it is not identical witli the botryomycosis of animals. 
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The Etiology of Impetigo Contagiosa. — K. Dohi and Sh. Dohi 
{ArcUv f. Derinat. u. Syjjli., 1912, Band cxi, Heft 2), as the result of 
their study of impetigo contagiosa, conclude that there are two forms 
which are clinically and etiologically different. The first form is dis- 
tinguished clinically by the formation of vesicles and blebs with clear, 
later cloudy, contents which leave thin crusts. In the contents of the 
lesions as well as in the surrounding skin white staphylococci may 
always be demonstrated. The second variety is characterized by the 
formation of wax-j'ellow thick crusts, and in the lesions of this form 
which become pustules, streptococci are always present. When 
yellow staphylococci are present in either form it is as the result of 
secondary infection. The first foi-m, that due to the white staphy- 
lococci, frequently occurs epidemically in small children and only in 
the warm season of the year, while the second variety occurs sporadic- 
ally'^ at all seasons, in adults as well as children, but mostly in young 
people. 
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The Life-cycle of Spirochetes. — ^hluch interest has lately been 
aroused in the supposed life-cycle of Spiroclueta pallida which has 
been discovered in a complete series of phases. E. H. Ross {British 
Med. Jour., December 14, 1912) publishes a short paper indicating 
his understanding of the process, but we regret to say that priority 
cannot be given to him until there is a satisfactory answer to the 
letter of J. E. R. McDonagh, of the London Lock Hospital, published 
in the British Medical Journal of December 21, 1912, for in this letter 
the latter states that the discovery is his own, and that he has given 
his colleague. Dr. Ross, material which showed the life-cycle, witliout 
any acknowledgement of the same having been made. It may be 
recalled that de Korte, in the Practitioner for June, 1906, described 
cyst-like bodies containing crystalline threads, in the chancres^ of 
syphilitic patients. Study by the jelly method of staining {in vivo) 
with borax methylene blue serves to show the parasites, which appear 
as copper-colored bodies, either free or ameboid, or enclosed in mono- 
nuclear^ cells. In the copper-colored cytoplasm are granules, and a 
nucleus Avhich appears as a clear space with a black, dotted centre; 
should the parasite die, the sphere becomes colorless; 143 cases of 
preliminary and secondary syphilis have been examined, and the 
intracellular and extracellular bodies have been found in e\’ery case; 
they have been so found in chancre, in non-suppurative lymph nodes, 
in the blood from maculte and condylomas, in ulcerating tonsils. 
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and in the peripheral blood. Ross considers that these round or pear- 
shaped bodies, originally free, become included in the cytoplasm of 
various kinds of cells; here they surround themselves with a wall. 
Growth proceeds and the chromatin divides. The chromatin within 
the parasites stains deeply in masses, and these masses vary in number 
from one to twelve. While still within the cell, in some cases, the 
chromatin mass, when it has reached full size, gives origin to several 
minute curled and twisted threads which closely resemble Spirochete 
pallida. Ross sees a parallel to the intercellular parasites found in 
guinea-pigs and earth-worms; he has failed so far to find these bodies 
in non-syphilitic cases. The suggestion is that the spirochetes are 
really microgametes or male elements, and that some of the round or 
peai-shaped bodies are possiblj’’ macrogametes or female elements. 
In the same number of the British Medical Journal appears a paper 
by E. Jennings, who has used the jelly method and found the same 
bodies as are here mentioned; while S. R. Moolgavkar, still in the 
same number, describes similar bodies. 


Thyroid Action and Reaction.— Farrant (Proc. Royal Soc. Med., 
Path. Soc., London, 1912, vi, 21) points out that there has been a 
general recognition among pathologists that the histological appear- 
ance of the thyroid is apt to be modified in sundry cases of infection. 
Hitherto, to our knowledge, no one has carefully studied this matter, 
so that Farrant’s observations here given appear so novel as to demand 
confirmation. Nevertheless the fact that they emanate from Prof. 
Cushing’s laboratory is in itself strong evidence in favor of their 
immediate acceptance. Farrant points out that the thyroid secretion 
reaches the circulation by means of the veins, that absorption occurs 
by the lymphatics is now known to be erronepus. The inferior thyroid 
veins are the largest, and more than two-thirds of the thyroid secretion 
reaches the left side by means of the thyroid veins. The left innominate 
vein receives the thoracic duct, the right, the right lymphatic trunk. 
Thus there is a correspondence between the opening of the thyroid 
veins and of the lymphatic trunks, and it may well be asked whether 
the thyroid has anj^ influence upon the destruction of toxins reaching 
the venous system through the main lymphatics. Farrant illustrates 
by numerous photographs that in cases of infantile diarrhea, diphtheria, 
measles with bronchopneumonia, and whooping cough with broncho- 
pneumonia, according to the duration and intensity of the disease, so 
does the thyroid present evidence of a succession of changes which 
can only be regarded as indicating increased production and discharge 
of secretion. He notes the following succession of changes: (1) 
The colloid becomes finely granular; (2) it becomes vacuolated 
and partially absorbed; (3) the cells lining the vesicles become more 
numerous, elongated, approaching the columnar tjqie and arranged 
in masses; then the colloid becomes entirely absorbed, becoming 
crenated and infolded; (4) the infolding and cell increase tend to 
transform the vesicles into solid masses of cells. He next proves 
from experiment that this thyroid reaction is caused bj”^ the toxins, 
finding the same succession of changes to occur in the thyroids of 
guinea-pigs which have been injected with diphtheria toxin, and he is 
able to show that when the guinea-pigs injected with diphtheria toxin 
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are simultaneously given thyroid powders, there is a marked delay in 
the fatal event, so much so that guinea-pigs, previously fed on thyroid, 
in several cases sur\'ived when given one and a half times the minimal 
lethal dose. These findings led to a further series of observations in 
which it was discovered that blood serum of the thjToid fed animals 
gains definite antitoxic properties. Of the 5 guinea-pigs which had been 
so fed, 4 survived one and one-half times the minimal lethal dose of 
diphtheria, whereas all the controls died in from two to six days. The 
one exception died with an abscess developing in the neck. It is 
further noted that rabbits fed with diphtheria toxin developed • the 
same symptoms as those produced by thyroid feeding, namely, loss 
of weight, tachycardia, fur changes, etc., while diphtheria antitoxin 
fed to thyroidectomized animals in similar quantities has no ill results; 
on the contrary, there is a distinct gain in weight. Lastly, it is found 
that in horses employed in the production of diphtheria antitoxin, 
the serum contains much more iodine than does that of the normal 
animal. From this it is concluded that certain toxins stimulate the 
thyroid into a condition of hyperplasia; during this change it seems 
probable that iodine-containing substances are poured out into the 
circulation. This indicates some close relationship between thyroid 
function and the development of certain antitoxins, and it is suggested 
that the hyperplasia observed in the condition of toxemia above noted 
is intimately associated with the attempt to form antitoxins. The 
article is illustrated with 30 good microphotographs of sections of 
thyroid in various conditions — cases of the disease as above noted, 
from horses treated with diphtlieria toxins, and from guinea-pigs 
similarly treated. 
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When Richard Bright, ^ in 1836, published his “Cases and 
Observations Illustrative of Renal Disease Accompanied with the 
Secretion of Albuminous Urine, ” he set in motion an inquiry that 
has been unrestingly pursued during the past three-quarters of a 
century, and that is today still far from its goal. This inquiry 
concerns the phenomenon of high arterial pressure in man and its 
relation to chronic disease of the kidneys. In this now famous 
paper, Bright gave the results of his clinical study of one hundred 
patients, compared with the findings at autopsy. His study 
revealed a coincidence of cardiac and renal disease so striking 
as to convince him that the disease of the heart must be regarded 
as the result, more or less direct, of the disease of the Iddneys. 
He comments upon the relationship in these words: 

“The deviations from health in the heart are well worthy of 
observation: they have been so frequent, as to shew a most im- 
portant and intimate connection with the disease of which we are 
treating; while at the same time there have been twenty-seven 
cases in which no disease could be detected; and six others, which, 

> Road before tlie Han-ey Society, Now York, February 15, 1913, and the Hush Society, 
Philadelphia, March 1-1, 1913. 

’ Cases and Observations Illustrative of Renal Disease Accompanied nith the Secretion of 
Albuminous Urine, Guy’s Hospital Report, London, 183G, i, 338. 
von. 115, NO. 5. — siAY. 1913 
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from not having been noted, lead to the belief that no important 
deviation from the normal state existed. The obvious structural 
changes in the heart have consisted chiefly of hypertrophy, with 
or without valvular disease; and, what is most striking, out of 
fifty-two cases of hypertrophy, no valvular disease whatsoever 
could be detected in thirty-four: . . . This naturally leads 
us to look for some less local cause, for the unusual efforts to which 
the heart has been impelled: and the two most ready solutions 
appear to be, either that the altered quality of the blood affords 
irregular and unwonted stimulus to the organ immediately; or, 
that it so affects the minute and capillary circulation, as to render 
greater action necessary to force the blood through the distant 
subdivisions of the vascular system. ” 

I ask you to note particularly two things; (1) '^^fliile Bright 
was convinced that he had discovered a real relationship between 
pathologic processes in distant organs, he made no attempt to 
blink the fact that this relationship is by no means a constant one; 
(2) he did not speculate beyond certain broad inferences which, 
to his sane and clinically trained mind, seemed warranted by the 
facts themselves. These inferences were, that the hypertrophy 
of the heart must be attributed to unusual work performed by that 
organ, and that the cause of the unusual work must lie either in 
unwonted, direct stimulation of the heart or in heightened per- 
ipheral resistance. Either condition, it seemed to him, could be 
attributed to an altered quality of the blood, associated with the 
disease in the kidneys. That these suggestions contained the germ 
of such subsequent explanations of the phenomena as have attained 
to any wide acceptance, bears witness to the insight into disease 
processes which may be gained by the attentive study of clinical 
symptoms in connection with the concomitant anatomical lesions. 
It is an insight which in the history of medicine has usually recog- 
nized its own limitations. The contrast between such modes of 
thought and some of the more recent speculations on the same 
subject is apparent. 

I. Theories and Experiments. For fifty years after Bright 
the origin of the cardiac hypertrophy found in Kdney disease was 
a favorite theme of pathologists. It was the subject of extensive 
anatomic investigations and considerable experimental study. With 
the invention of the first clinical instrument for measuring blood 
pressure, by von Basch in 1876, the way was opened for fuller 
investigation of the physiology of the circulatory disorder of which 
the pathologist saw the end result. Since reasonably accurate 
instruments were brought forward in 1896 by Riva-Rocci and by 
Hill and Barnard, and the sphygmomanometer has been generally 
adopted in medical practice, the point of attack on the problem 
has shifted, so that at the centre of our inquiries- today stands 
nephritic hjq^ertension. 
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These two problems of nephritis, the cause of the high blood 
pressure and the cause of the hypertrophied heart, must not be 
identified absolutely. In the main, however, the hypertrophied 
heart may be looked upon as the result of a persistently high blood 
pressure. To this point of view practically all authorities are now 
committed. The evidence for this statement is well formulated 
by KrehP and by Jores.^ Such ideas as those of von Buhl,® that 
the hypertrophy is dependent upon inflammatory processes in the 
heart itself, have never had wide acceptance. Even Senator,® 
who in 1902 laid some stress on the first suggestion of Bright, that 
is, primary stimulation of the heart, as a factor at least in the 
hypertrophy found in so-called chronic parenchymatous nephritis, 
did not recur to this point of view in his last review of the subject.^ 
Schlayer® has reported a few instances in which cardiac hyper- 
trophy apparently preceded a rise in pressure. I, too, have seen 
young people in whom the heart seemed enlarged while the blood 
pressure remained within normal limits. In the normal animal, 
with intact vagus and vasomotor mechanisms, a long maintained 
high blood pressure is prevented automatically. It is also a common 
clinical observation that high arterial pressure persists even in 
patients with markedly incompetent hearts, the condition called 
by Sahli "Hochdruckstauung.” I® have always been convinced, 
therefore, that the hypertrophy of the heart cannot explain the 
high blood pressure of nephritis, though it may be one contributing 
element. Krehl,i® in the last edition of his book, also insists on 
this. Hence, I shall confine the present discussion of the problem 
to nephritic hypertension, using the word “nephritic” for the 
sake of brevity, not in any strict sense, but to indicate only asso- 
ciation with disease of the kidneys. Until pathologists can all 
agree upon the diseases of the kidney which they will consider 
inflammatory and entitled to the designation “nephritis,” clini- 
cians may be pardoned for saving the time of their audiences by 
a loose use of terms. 

While I shall present mainly the results of the newer clinical 
and experimental studies upon the subject, due weight must be 
given to the mass of anatomic evidence as to the relative frecjuency 

s Pathologischo Physiologic, Leipsic, 1912, 7th edition, pp. 30 and 37. 

• Ueber die Bcziohungen der Sohrumplnicren zur Herzhj'pcrtrophie vom pathologisch- 
anatomiachcn Standpunkt, Verhandl. deutsch. path. Gesellsoh., 190S, xii, 1S7 (sec editorial. 
Jour. Amer. Med. Assoc., 1909, lii, 505); Deutsch. Arch. f. klin. Med., 1908, xciy, 1. 

« Ueber Bright’s Granularschwund der Nieren und die damit zusammenhangende Ilerzhjiier- 
trophic, Mitteil. aus dem Path. Institut zu Manchen, 1878, p. 38. 

• Die Erkrankungen der Nieren, Vienna, 1902, pp. 110-129. 

' H. Senator, Ueber die Bcziohungen des Nierenkreislaufs zum arteriellon Blutdruck und 
fiber die Ursachen der Herzhj-pertrophie bei Nierenkrankheitcn, Zeitschr. f. klin. Med., 1911, 
Ixii, 189. 

» Untersuchungon fiber die Funktion kranker Nieren. Deutsch. Arch. f. klin. Med., 1911, 
cii, 3 and -1, 323. 

• Tlieodoro C. Janeway, The Clinical Study of Blood Pressure, New York, 1904, p. 142. 

"> Patliologische Physiologic, Leipsic, 1912, 7th edition, p. 37. 
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of cardiac hj^iertropliy in tlie various types of nepliritis. A theory 
of nephritic hypertension must be adequate to explain tlie under- 
Ijdng anatomic facts as well as the varied behavior of the blood 
pressure during life, including its response to therapeutic measures. 
It must be in accord with the recognized physiologic laws goA’^ern- 
ing the circulation. The problem, however, is set by the clinical 
facts, and it should be borne in mind that permanent hypertension, 
is a human pathologic phenomenon, which has no counterpart in 
the realm of normal animal physiology thus far investigated. 

Mechanical Theories. The only theorj’^ which has sought to 
explain the hypertension of nephritis on different lines from those 
suggested by Bright has been the purely mechanical theory first 
advocated by Traube^' and elaborated by Cohnheim.^' In its 
original form it sought to explain high pressure by increased per- 
ipheral resistance in the kidney itself. This theory was disproved 
by the observation that ligature of both renal arteries fails to raise 
the blood pressure. It has recently been resurrected in modified 
form by Katzenstein,^^ who claimed to get a slight rise in blood 
pressure after incomplete occlusion of the renal vessels and after 
temporary complete occlusion, by which he claimed to produce 
thrombosis of the smaller renal arteries. There was a rise in the 
blood pressure of the animal when the circulation was reestablished. 
Further experiments in this direction, made by Muller and jMaas,” 
who embolized the kidney extensively with paraffin, failed to 
demonstrate a rise in blood pressure. Alwens,^® also, does not 
confirm Katzenstein’s observations, but he was able to produce 
small rises in blood pressure by compressing the kidneys in on- 

• cometers, using an amount of external pressure approximating or 
surpassing the aortic blood pressure. The same amount of pres- 
sure applied to the lower extremities was without influence. Alwens 
himself admits that the rise in pressure obtained under these condi- 
tions is too slight, as compared with the hypertension of nephritis, 
to suggest that the mechanical factor is more than subordinate in 
the production of human high blood pressure. He admits also 
that the meehanism is purely passive, the actual transmission of 
the pressure exerted upon the kidney out through the renal artery 
to the aortic blood column. Such a procedure, as Senator*® remarks, 
can have no counterpart in human pathology, where the only 
source of pressure available is the existing aortic blood pressure. 

Gesammeltc Abhandlungen, Berlin, 1856, ii, 290; iii, 440. 

Vorlesungen uber aligemeinc Pathologic, Berlin, ISSO, ii, 355. 

Esperimenteller Beitrag zur Erkenntnis der bei Nephritis auftretendon Ilj^pertrophie des 
linhcQ Herzens, Virchow’s Arch. f. path. Anat., 1905, clxxxii, 327, 

H. Senator, XJeber die Beziehungen dcs Nierenkreislaufs zum artcrioilcn Blutdruck und 
fiber die Ursachen der Herzhypertrophie bex Nierenkrankheiten, Zeitschr. f. klin. Med., 1913, 
IxU, ISO. V 

Experimentelle TJntersuchungexi fiber die Bcdentiing der mcchanischcn Theoric der neph- 
ritischen Bluldrucksteigoning, Deutsch. Arch, f, klin. ^Xed., 1910, xcviii, 137-1G3. 

XJeber die Beziehungen des Nierenkreislaufs zum artericllen Blutdruck und fiber die Xjrsachen 

• der Herzhypertrophie bei Niercnkrankheiten, Zeitschr. f. klin. Med., 1911, Ixii, ISO, 
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A theory which can in part be interpreted as mechanical was 
propounded by Loebd^ It was based upon the claim that the 
anatomic study of nephritics showing hypertension brought out 
a parallelism between the extent of glomerular changes and the 
height of the blood pressure. Upon this finding was based the 
theory that the hypertension of nephritis should be considered 
in the nature of a regulatory function, probably evoked reflexly, 
in order to provide an adequate flow of blood through the kidney, 
when local vasodilatation within that organ was no longer suffi- 
cient, because of capillary obliteration in the diseased glomeruli. 
The anatomic basis of Loeb’s theory has been destroyed by Jores^® 
in a careful study of serial sections taken from the kidneys of four 
subjects. The two who had shown the highest blood pressure 
and the most marked cardiac hj^pertrophy had the least extensive 
glomerular lesions. He also cited one instance where the heart 
was markedly hj'^pertrophied and the kidneys showed scarcely 
recognizable histologic changes. Certainly no one who has had 
the opportunity to observe a large series of autopsies on nephritic 
individuals can fail to agree with lores, that there is no strict 
parallelism between glomerular changes and blood pressure. While 
it seems clear that the types of nephritis most regularly character- 
ized by hypertension are characterized equally by extensive glomer- 
ular lesions, it is also evident that there exi^, as Bright observed 
and as all subsequent statistics have shown, many instances of 
extreme glomerular nephritis without cardiac hypertrophy. The 
most fatal objection to a purely glomerular theory of hypertension 
lies in the fact that amyloid disease, which is -par excellence a disease 
of the glomeruli, in its pure form is almost invariably without 
effect on the blood pressure, and without an accompanying hyper- 
trophy of the heart. This fact is one of the most difficult to be 
reconciled with any theory of nephritic hypertension. 

Chemical Theories. The germ of the many chemical theories, 
as we have seen, lies in Bright’s suggestion that altered composi- 
tion of the blood is the probable cause. Johnson™ first elaborated 

Ueber Blutdruck und Herzhypertrophie bci Nephritikern, Deutseb. Arch. f. klin. Med., 
1905, Ixxxv, 3‘4S. 

's Ueber die Beziehungen dor Sclirumpfnicrcn zur Herzhj^pertrophie vom pathologisch-anato- 
mischen Standpunkt, Verhandl. deutsch. path. GeseUsch., 190S, xii, 1S7 (see editorial, Jour. 
Amor. Med. Assoc., 1909, lii, SG5); Deuksch. Arch. f. klin. Mod., 190S, xciv, 1. 

” Von Bnhl (Ueber Bright's Granularschwund dcr Nieren und die damit zusammonhangende 
Herzhj-pertrophie, Mitteilungen aus dera Path. Institut zu Munchen, 1S"8, p. 57) extremely 
contracted kidneys without enlargement of the left ventricle, 7.9 per cent.; Potter (Cardiac 
HjTjertrophy as Observed in Chronic Nephritis; Russell Sage Institute of Pathologj' Statistics, 
Jour. Araer. Med. Assoc., 190C, xlvii, 1351) GO ca-ses of chronic interstitial nephritis, no liJT)cr- 
trophy, 5S per cent, (a large number of these were in aged or greatlj- debilitated individuals, 
and the estimate of hj-pertrophy was not b 3 ' Muller's method of weighing); von Bamberger 
(Ueber Morbus Brightii und seine Beziehungen zu anderen Krankhciten, Samml. klin. Vortrage, 
No. 173, September 3, 1S79) 807 cases of primary Bright’s disease, enlargement of the heart in 
344, or 42. G per cent.; Hirsch (Ueber die Beziehungen zwisciicn dem Hcrzmuskel und die Korper- 
, muskulatur, und Qbcr sein Verhalten bci HcrzhjTrertrophic, Deutsch. Arch. f. klin. Med., 1899, 
Ixiv, 59i ; 1900, Ixrdii, 55, 321), weighing bj” ^IQller'e method, small material, 72 per cent. 

=0 The Pathologj- of the Contracted Granular Kidnej-, London, 1S9G. 
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this suggestion into the conception that accumulated waste pro- 
ducts due to failure of the excretory function of the Iddney cause 
vasomotor spasm and later hypertrophy of the muscular coats 
of the arteries. The older experimental work along this line gave 
inconclusive results. Excision of a single Iddney was without clear- 
cut effects, and double nephrectomy led to. too rapid death for 
cardiac hypertrophy to develop. Recent experiments by Hosier,-^ 
in which thirteen rabbits survived the removal of both kidneys 
for forty-eight hours, showed a rise in the carotid blood pressure 
of all the animals but two, the rise being over 15 mm. in four and 
25 mm. in one. Real insight into the problem of the complex 
changes accompanying quantitative renal insufficiency was first 
afforded by the admirable studies of Tuffier,^^ especially of 
Rose Bradford.^^ The latter excised one kidney in a large series 
of dogs, and watched the effect of removing successive portions of 
the remaining kidney. Bradford discovered that the removal 
of three-quarters of the total kidney substance resulted in death 
by emaciation and asthenia in from one to six weeks. The removal 
of two-thirds often resulted similarly; but if less than two-thirds 
were taken out, the animal showed practically no serious disturb- 
ances. His findings have been corroborated by Pearce^'* and his 
coworkers, who have improved upon the methods and have made 
valuable studies of nitrogen metabolism in such animals. Pearce 
occasionally was able to remove even three-quarters of the Iddney 
substance in dogs ndthout producing serious symptoms. It is 
clear then that for dogs the “factor of safety” in the kidney, in 
Meltzer’s^® sense, is approximately two-thirds, and the indispen- 
sable amount of kidney substance required by the animal not over 
one-third. Animals with these extreme reductions in kidney 
substance, which may be considered analogous to advanced kidney 
atrophy in man, developed early and marked polyuria. 

In 1905 Passler and Heineke*® applied this method to the problem 
of hypertension: They argued that as high blood pressure is most 
common in individuals vdth contracted kidneys it was reasonable 
to suppose that some relation between blood pressure and amount 
of functioning kidney tissue would be disclosed. They performed 
successive reductions of kidney substance in 18 dogs, of which 7 


Ueber Blutdrucksteigerung nach doppclseitiger Nicrencxtirpation, Zcitschr. f. klin. I^Ied. 
1912, Ixxiv. 297 to 302. 

Etudes exp^ramenteUcs sur la cbirurgic dcs reins, Paris, 18S9 (quoted by Rose Bradford). 
53 The Results Following Partial Nephrectomy and the Influence of the Kidney upon ^letabo- 
lism, Jour. Pbys., 1899, sxiii, 415. 

5* The Influence of the Reduction of Kidney Substance upon Nitrogenous jNletaboIism, Jour. 
Exp. Med,, 1908, s, 632. A Study of Experimental Reduction of Kidney Tissue, with Special 
Reference to the Changes in that Remaining, Jour. Exp. ^led., 190S, x, 745. 

55 The Factors of Safety in Animal Structure and Animal Econoit^^, Harv*ey Lectures, Phila- 
delphia, 190G-1907, p. 139. 

5* Versuche zur Pathologic dcs Alorbus Brightii, Verhandl. d. deutsch. path. Gcscllsch., 1905, 
ix, 99. 
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lived longer than four weeks without severe cachexia. On 5 of 
these dogs they made satisfactory blood-pressure observations 
by taking readings from the femoral artery before operation, eight 
days after operation, and several weeks after the last operation. 
These dogs showed an average increase in the blood pressure of 
21.5 mm., the maximum increase being 29 and the minimum 15 
mm. If too much tissue was removed a cachectic state ensued 
and the blood pressure fell. These 5 dogs also showed well-marked 
hypertrophy of the left ventricle as compared with the right. For 
all 7 dogs the average proportionate weight of the left ventricle 
to the right showed an increase over the normal of 28.5 per cent. 
These dogs quite regularly developed polyuria before the rise in 
blood pressure occurred. No reasonable criticism can be urged 
against these experiments. Passler,^^ in a review of the whole sub- 
ject, based on his experiments and clinical studies, concludes (1) 
that the hypertrophied heart in nephritis is the consequence of 
the kidney disease; (2) that as a result of the Iddney lesion there 
probably occurs an increased irritability of the vasoconstrictor 
apparatus, in consequence of which arise arterial spasm and increase 
of resistance in the aortic circulation; (3) that the hypertrophy of 
the left auricle and of the right heart in nephritis is a later conse- 
quence of insufficiency of the left ventricle. This he argues not 
only from the finding of pure left ventricular hypertrophy in his 
experiments but from a critical review of the clinical evidence, 
which seems to me satisfying. 

Formerly, hypertrophy of the entire heart, right as well as left, 
frequently found in the extensive postmortem statistics, seemed 
a serious obstacle to the acceptance of any theory which sought 
to explain the hypertrophy on the basis of increased resistance 
in the aortic circulation. Krehl, in the earlier editions of his Patho- 
logische Physiologic, was strongly impressed with the difficulty 
of explaining this right ventricular hypertrophy. Many attempts 
were made to discover factors which would influence equally the 
right and the left heart. Increased ^viscosity of the blood, for 
instance, was postulated until clinical studies showed that this 
did not usually exist in hypertensive nephritis.^® There is a small 
but interesting group of patients in whom polycythemia and chronic 
hypertension are associated, the so-called polycythemia hyper- 
tonica of Geisbock.®® These cases differ from ordinary poly- 
eythemia in the absence of an enlarged spleen. That increased 
viscosity in itself cannot explain hypertension is clear, however, 

Ueber Ursacho unci Bedeutung der Herzaffektion Niorenkranker, Samml. klin. Vortrage, 
190G. No. 40S (Serio xiv, IS), Inn. Med., No. 123, p. 525. 

“ C. Hirsch and Carl Beck, Studien zur Ichre von dor Viacositat (inneren Reibung) dea 
lebenden menscblichen Blutes, Deutsch. Arch. f. kiln. Med., 1902, Ixxii, 560. 

Die praktische Bedeutung der Blutdruckntessung, Verhandl. d. Kong. f. inn. Med., 1904, 
xxl, 97. Dio Bedeutung der Blutdruckniessung f. die Praxis, Deutscli. Arcli. f. klin. Med., 
1905, Ixxxiii, 303. 
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from such an example as that reported by Lom.meld® In his patient^ 
extreme polycythemia was unassociated with rise in blood pres- 
sure during life or hypertrophy of the heart at autopsy. Lucas^^ 
has recently reviewed 189 cases of erythremia and finds that hyper- 
tension existed in only a third. 

Changes in the right heart are most often lacking in young 
persons dying accidentally or without a long illness. I have seen 
exquisite eoncentrie hypertrophy of the left ventricle alone in a 
girl of sixteen, with extremely contraeted kidneys, who died in 
uremic convulsions. The weighings of Hirsch^^ by Muller’s method 
have shown that the usual sequence of events is (1) hypertrophy 
of the left ventricle, (2) later in the disease the development of 
disturbances of compensation, (3) then consecutive hypertrophy 
of the right ventricle. That another factor may perhaps be in- 
volved is suggested by Stewart’s*® study of cardiac hypertrophy 
resulting from the artificial production of aortic insufficiency in 
dogs, a purely mechanical -lesion. All the chambers of the heart 
in his animals showed some increase in weight, though the increase 
was by far the greatest for the left ventricle. 

In 1908-1909, with the assistance of Carrel, I attempted to 
study more in detail the increase in blood pressure following reduc- 
tion of kidney substance.*^ As it is not possible to take innumer- 
able blood-pressure readings directly from an artery, I devised a 
modified Riva-Rocci method,*® by means of which I was enabled 
to take approximate readings from the foreleg of the dog. The 
blood pressure was studied in twenty-three dogs. On ten an opera- 
tion for the excision of one Iddney was made, with infarction of a 
considerable portion of the remaining Iddney by ligature of branches 
of the renal artery at the hilum. Some of the animals were lost 
because of too extreme reduction of kidney substance and from 
accidental causes. One dog (No. 19) survived the operation thirty- 
nine days; he did well for twenty-one days, but then went into a 
state of progressive cachexia, with gastro-intestinal disturbances, 
as described by Bradford*® and by Pearce.*’^ The blood pressure 


30 tJeber Polycythaemia mit Milztumor, Deutscb. Arch. f. klin. hied., 190G, Ixxrvni, 338- 

31 Erj’threinia or Pobxythemia, with Chronic Cyanosis and Splenomegaly, Arch. Int. Med., 
1912, s, 597. 

^ Ueber die Beziehungen zwischen dem Herzmuskcl und die ICorpcrmuskulatur, und Qber 
sein Verholten bei Herzhj'pertrophien, Deutsch. Arch, f. klin. Med., 1S99, Isiv, 597. 

33 An Experimental Contribution to the Study of Cardiac Hypertrophy, Jour. Exp. Med., 
1911, xiii, 187. 

3* Theodore C. Janeway, Note on the Blood-pressure Changes Following Reduction of tlie 
Renal Arterial Circulation, Proc, Soc. Exp. Biol, and hied., 1909, \d, 109 to 111. 

33 Theodore C. Janeway, A Modification of the Riva-Rocci hlethod of Determining Blood- 
Pressure for Use on the Dog, Proc. Soc. Exp. Biol, and hied., 1909, lOS. 

3^ The Results following Partial Nephrectomy and the Influence of the Kidney upon Metabo- 
lism, Jour. Phys., 1S99, xxiii, 415. 

33 The Influence of the Reduction of Kidney Substance upon Nitrogenous Metabolism, Jour, 
Exp. hied., 190S, X. G32. A Study of Experimental Reduction of Kidney Tissue, vnth Special 
Reference to the Changes in that Remaining, Jour. Exp. hied., I90S, x, 745. 
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which had averaged 106 mm. before operation and 127 mm. during 
the first twenty-one days, fell to an average of 83 during the terminal 
illness. 

Blood-pkessure Readings in Millimeters on Dog No. 19. 


Maximum. Alinimum. Average. 

Before operation, 15 days, 4 readings . . . 110 100 106 

After operation, 21 dai'S, 7 readings . . . 135 120 127 

Terminal period, 14 days, 3 readings ... 110 70 S3 


The above is analogous to what one sees occasionally when human 
beings with high pressure develop a terminal infection or wasting 
disease. Two dogs showed unequivocal, sustained hypertension; 
they were followed for 104 and 163 days respectively. Polyuria 
was evident, as in former experiments of this type. Albumin was 
usually present in the urine, which Pearce^® has suggested evidenced 
nephritis in the remaining functioning kidney; but except in the 
neighborhood of the infarct the histologic appearances were normal. 


Blood-pressure Readings in Millimeters on Dog No. 12. 


Before operation, 45 days, 7 readings 
After operation, first 28 days, 8 readings . 
After operation, second 28 days, 10 readings 
After operation, tliird 28 days, 11 readings 
After operation, fourth 28 days, 12 readings 
After operation, fifth 28 days, 7 readings . 
After operation, final 23 days, 7 readings . 

Blood-pressure Readings in 

Before operation, 23 days, 11 readings . 

After operation, first 28 days, 13 readings . 
After operation, second 28 daj'S, 15 readings 
After operation, third 28 days, 0 readings . 
After operation, fourth 20 daj-s, 0 readings . 


Maximum. 

Minimum. 

Average. 

. . 110 

80 

90 

. . 120 

100 

111 

. . 140 

110 

119 

. . 150 

no 

121 

. . 140. 

no 

126 

. . 130 

115 

120 

. . 145 

• 120 

134 

Millimeters on Dog No. 

20. 

Maximum. 

Minimum. 

Average. 

. . 135 

95 

117 

175 

130 

157 

. . 1G5 

130 

150 

. . 185 

150 

158 

. . 105 

150 

150 


These experiments, it seems to me, confirm and extend the 
results obtained by Passler and Heineke.^® They' have not the 
same validity as a demonstration of the effect of purely quantita- 
tive reduction of kidney substance, as the infarcted portion of 
kidney was left in sihi. It might be argued that the high blood 
pressure was the result of absorption of the products of disintegra- 
tion of kidney tissue in the infarcted area, but the duration of the 
high blood pressure for weeks after the infarct was converted into 
a mass of partly calcified fibrous tissue would seem to make this 
criticism negligible. 


’' The Problem of Expcriment.il Nephritis. n.irvey Leefure.s, Pliiladelphin, 1909-10, p. 55. 
” Versuche ziir Pathologic des .Morbus Brightii, Verhandl. d. deiit.sch. path. Gesclloch 1905, 
X. 99. ’ 
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From the standpoint of the dog, therefore, it seems clear, as 
Passler and Heineke have shown, that moderate hypertension 
follows the quantitative reduction of kidney tissue to about a third 
of the total. My experiments show that such hypertension may 
be maintained for a long period. The rise in blood pressure thus 
produced is therefore more analogous to the hypertension of 
chronic nephritis in man than the transient hypertension of most 
animal experiments dealing with this problem. By what mechan- 
ism this increased blood pressure is brought about is wholly obscure, 
but that it must be associated, as Passler^® predicates, with increased 
tonus of the sj’'stemic arteries seems inescapable. 

Renin. Many attempts have been made to discover chemical 
substances exerting a pressor effect which could be conceived as 
accumulating in the blood in kidney disease. Simple retention 
of urea or other metabolites failed to accord with the facts. In 
1898 Tigerstedt and Bergman'*^ extracted from the rabbit’s Iddney 
a substance which they called renin and which, when injected into 
animals produced a rise of blood pressure. H. Batty Sha^^d® re- 
viewed this subject extensively in the Goulstonian lectures for 
1906, and advocated with enthusiasm the theory of autolysis 
of the kidney, with liberation of some pressor substance of this 
type, as the explanation of nephritic hypertension. Bingel and 
Strauss^® have confirmed the pressor effects of renin. More recently, 
Pearce^ has investigated the effects of kidney extracts from various 
animals on the same and other animal species, with altogether 
variable results. For instance the extract of dog Iddney injected 
into the dog caused a decided fall in blood pressure; the same 
was true of rabbit’s extract; while rabbit kidney and dog kidney 
extracts injected into the rabbit produced a slight rise. J. L. and 
E. M. hliller^® have failed to obtain pressor effects from saline 
extracts of kidney or of any other organ except the spleen, hypo- 
physis, and adrenal. It is, moreover, an acknowledged clinical 
fact that hypertension is most extreme in those exquisitely chronic 
types of nephritis in which the breaking down of kidney substance 
must be at a minimum if there is any at all. This fact, to my 
mind, so argues against the hypotheses that have been cited that 
I think it is reasonable to dismiss them from consideration. 

Epinephrin. The search for a chemical principle within the 
body by which to explain the phenomenon of increased blood 


<9 Ueber Ursache und Bedcutung der Herzaffcktion Nierenkranker, Snmml. klin. Vortrage, 
1906, No. 40S (Sene xiv, IS), Inn. Med., No. 123, p. 525. 

Niere und Kreislauf, Skand. Arch, f. Physiol., 1S9S, viii, 223. 

Auto-intosication: its Relation to Certain Disturbance of Blood Pressure, 1906, Lancet, 
i, 1295, 1375, 1455. 

Ueber die blutdrucksteigcmde Substanz der Niere, Deutsch. Arch. f. klin- Med., 1909, icvi, 

476. 

An Experimental Study of the Influence of Kidney Extracts and of the Serum of Animals 
with Renal Lesions upon the Blood Pressure, Jour. Exp, Med., 1909, xi, 430. 

*5 The Effect on Blood Pressure of Organ Extracts, Jour. Phya., 1911, xliii, 242, 
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pressure seemed to have attained its goal in Oliver and Schafer’s^® 
discovery of the remarkable effects produced by extracts of the 
suprarenal gland. The development of the adrenalinemia theory 
of hypertension makes a fascinating chapter in the history of 
speculative medicine. It is so rich in lessons and belief in the 
theory is so widespread that I propose to sketch it in detail. The 
hypothesis that increased secretion of the suprarenals might 
be the long-sought cause of nephritic hypertension was first pro- 
posed by Neusser/^ but merely as a shrewd guess, from a single 
clinical case of chronic Bright’s disease with carcinoma of one 
adrenal. - The first attempts to bring forward arguments in support 
of the assumption were made in France. Vaquez^® in 1904, in a 
paper read before the French Congress of Medicine, produced some 
autopsy observations made by his pupils, Aubertin and Ambard, 
showing the presence of nodular hyperplasia of the suprarenals, 
and of actual adenomas in cases of hypertensive nephritis, and 
brought into line with them Josue’s recent studies of the arterial 
lesions produced by epinephrin. This evidence was received with 
enthusiasm; but further anatomic investigations, particularly 
those of Landau,^'’ Pearce,®® Thomas,®^ and Borberg,®® made on 
extensive material, have failed to show a constant relation between 
anatomic lesions of the adrenals and the hypertension of nephritis 
or arteriosclerosis. Similar suprarenal lesions have also been found 
in persons dying of other diseases. To a large extent it now seems 
probable that the changes found in the gland are the result of 
local arteriosclerosis of its own vessels rather than vice versa. The 
experimental lesions produced by epinephrin, moreover, are quite 
unlike human arteriosclerosis. Pearce®® suggests that hyperplasia 
of the adrenal probably represents the effect of some factor operat- 
ing in the later period of life, during which chronic nephritis and 
arterial affections are most frequent. The relations are evidently 
complicated and the anatomic evidence of excessive suprarenal 
function is unconvincing. Perhaps the most extensive work upon 
the subject is Ingier and Schmorl’s®'* determination of the epine- 
phrin content of the adrenals in 517 autopsies. They found an 


** The Phyaiological Effects of Extracts of the Suprarenal Capsules, Jour. Phys., 1S95, xviii, 
231. 

Artur Biedl, Innere Sckretion, Berlin, 1910, p. 243. 

Hypertension, Proc. Congres Fraugais de hl€d., 1904, p. 338. 

Ueber die anatoraischen Veranderungen in den Ncbennieren bei Arteriosklero.-^c, Zeitschr. 
f. klin. Med., 1907, l.xiv, 227. 

The Relation of Lesions of the Adrenal Gland to Chronic Nephritis and to Arteriosclerosis: 
an Anatomical Study, Jour. Exp. Med., 190S, x, 735. 

** Ueber Veranderungen der Ncbennieren, insbesondero bei Schrumpfnicren, Bcitrago z. path. 
Anat. u. z. allgem. Path., 1910, xlix, 228. 

Das chromaffino Gewebe. Nebennierenuntcrsuchungen, Skand. Arch. f. Physiol., 1912, 
x.xviii, 91 (abstract, Zentralbl. f. d. gesamm. inn. Med., 1913, iv, 383). 

“ The Relation of Lesions of the .Adrenal Gland to Chronic Nephritis and to Arteriosclerosis; 
an Anatomical Study, Jour. Exp. Med., 1908, x, 735. 

“ Ueber den .Adrcn.alingehalt der Ncbennieren, Deutsch. Arch. f. klin. Med., 1911, civ, 202. 
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increase of epinephrin in the glands in acute nephritis^ and in 
seventeen patients with chronic nephritis, with higher values on 
the average in those having high blood pressure and hypertrophied 
hearts. On the other hand their highest figure, almost three times 
the normal average, was from an individual without either an 
hypertrophied heart or arteriosclerosis; and the three next highest 
figures were from similar cases. Again, the subject with the greatest 
cardiac hypertrophy showed a far lower epinephrin content, actually 
less than the normal. These results can be more readily explained 
along the lines suggested by Pearce.*'® 

The well-marked hypotension of Addison’s disease -and the 
rapid death with a sharp fall in blood pressure which followed the 
earlier extirpations of the adrenals were assumed to be the reverse 
side of the picture. To many minds the evidence of diminished 
adrenal secretion seemed so clear that the assumption of increased 
adrenal secretion as the cause of the opposite effect upon blood 
pressure and heart was an easy step. But the more the cause of 
death after removal of the adrenals has been studied and the 
better the operative technique employed, the further hai'e the 
effects upon blood pressure receded into the background. Many 
investigators have now succeeded in extirpating the adrenals, or 
in excluding them from the circulation by ligature of their veins, 
without producing immediate effects upon blood pressure. After 
Hultgren and Andersson’s®® technically perfect remo-\'al of the 
adrenals the blood pressure in some of the animals remained normal 
for two or three days. In this country Hoskins and McClure®' 
have recently performed similar experiments. They seem to me 
of crucial importance. The effect of epinephrin is so transient 
that, were the normal tonus of the bloodvessels dependent upon 
its presence, the exclusion of the suprarenals from the circulation 
must cause a prompt and unmistakable fall in blood pressure. 
Furthermore, there seems reason to believe that the cortex, not 
the medulla of the adrenal, is the structure essential to life. The 
cortex, as is well known, plays no part in the elaboration of epine- 
phrin. The whole question is extensively discussed by BiedP® 
and by Bayer;®® Biedl seems to lean toward this view. Plainly 
therefore the hypotension of Addison’s disease can in nowise be used 
as an argument to bolster up the assumption that hypertension 
is an affair of hypersecretion of the adrenals. 

With the increasing activity of physiologists in investigating 
the action of epinephrin, methods became available for its identifi- 


^ The Relation of Lesions of the Adrenal Gland to Chronic Nephritis and to Arteriosclerosis: 
an Anatomical Study, Jour. Exp. Med., 190S, x, 735. 

Artur Biedl, Innerd Sckretion, Berlin, 1913, 2d edition, p. 373. 

The Relation of the Adrenal Glands to Blood Pressure, Amer. Jour. Phys., 1922, xxx, 192, 
55 Innere Sekretion, Berlin, 1913, 2d edition. 

59 Normalc und pathologische Physiologic des chromaffinon Gewebes dcr Nebennicren, Ergcbn. 
d. allg. Path. u. patbpl. Anat., 1910, xiv, II, 1, 
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cation in exceedingly dilute solutions. Batelli'^'’ reported in 1902 
that he obtained a pressor effect by injecting concentrated dog 
serum into rabbits which corresponded to an epinephrin concen- 
tration in the blood of 1 to 20,000,000. The first clinical work to 
attract widespread attention to the supposed presence of epinephrin 
in the circulating blood of nephritics was a publication by Schur 
and Wiesel.®^ Their test object was the excised eye of the frog, 
which dilates with epinephrin, a method first described by Meltzer.®^ 
They also claimed to identify epinephrin chemically by the ferric 
chloride reaction. Schur and Wieseff® prophesied that it would 
soon be proved that the high blood pressure, the cardiac hyper- 
trophy, and the vascular changes of kidney disease are related 
to increased activity of the chromaffin system, which was at that 
time beginning to attract wide notice. Schlayer®^ promptly made 
tests by the Meyer artery strip method, using normal sera, and 
in ten experiments, nephritic sera from hypertensive patients. 
He found that normal serum, even after removal of the albumin, 
always contained a constrictor substance which resisted dialysis, 
was diminished by concentration in vacuo, and therefore resembled 
epinephrin. The nephritic sera in all but one case produced much 
less constriction than normal sera. He concluded therefore that 
Schur and Wiesel’s results had no validity because they had been 
unable to identify an epinephrin-like substance in normal blood, 
and held that the hypothesis of a connection between nephritic 
hypertension and adrenal function was as yet unproved. Schlayer®® 
made a number of other studies by the Meyer®® method, and came 
to the conclusion that arteries would not react to epinephrin in 
any but homologous blood. Fraenkel®' using the uterus suspen- 
sion as a test object; Trendelenburg®® using the frog perfusion 
preparation of Lawen;®® and later Broking and Trendelenburg,'® 


Presence d’adr<5naline dans Ic sang d’aniin.aux. Son dosage, Comptes rondus do la Soc. do 
Biol.. 1902, liv, 1179. 

Ueber cine dor Adrenalinwirkung analogo Wirkung des Blutserums von Nephritikern auf 
das Prosohauge, Wien. klin. Wooh., 1907, .\x, 099. 

*- The Effect of Suprarenal Extract upon the Pupils of Frogs, Amor. Jour. Phys., 1904, xi, 449. 
Zur Frago druckstcigernder Substanzen im Blutc bei chronischer Nephritis, Deutsch. mod. 
Woch., 1907, .xxxiii, 2130. 

Zur Frago drackstcigernder Substanzen im Blute bei chronischer Nephritis, Deutsch. med. 
Woch., 1907, xx.xiii, 1S97. 

“ Zur Frago der blutdrucksteigcrnden Substanzen im Blute bei Nephritis, Mfinch. med. 
Woch., 1908, Iv, 2004. 

Ueber einige Eigenschaften der Gefassmuskulatur, mit besondcror Bcriicksichtigung der 
Adrenalinwirkung, Zeitschr. f. Biol., 1900, xxx, 352. 

Ueber den Gohalt des Blutcs an Adrenalin bei chronsicher Nephritis und Morbus Basedowii, 
Arch. f. exper. P.ath. u. Pharmakol., 1909, lx, 395. 

Bestimmung des Adrenalingehaltcs im normalen Blut, sowie beim Abklingen der Wirkung 
einer cinmaligen intravenosen Adrcnalininjcktion mittcls physiologischer Alessmethode, Arch, 
f. exper. Path. u. Ph.armakol., 1910, l.xiii, 101. 

*’ Quantitative Untcrsuchungen ilber die Gefasswirkung von Suprarenin, Arch. f. e.xper. Path, 
u. Pharm.akol., 1904, li, 415. 

■° Adrcnalinnachweis und Adrcnalingehalt des raen.schlichcn Blutcs. Deutsch. Arch. f. klin. 
Med., 1911. ciii, lOS. 
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all failed to get greater constrictor effects from the blood of patients 
having high pressure than with blood from normal persons. 
Kretschmer’s'^ results with the Meyer method were positive in 
acute and negative in chronic nephritis. However, the extreme 
vasoconstriction produced by the defibrinated blood or serum which 
all used seemed to reproduce the effect of epinephrin so exactly that 
the presence of this in normal blood was accepted without question. 

On the basis of Langley’s and Elliott’s studies of the relation 
of epinephrin to the sympathetic nervous system'^ it began to be 
assumed that the maintenance of normal vascular tonus in the 
intact animal and man must be altogether dependent upon the 
constant secretion of epinephrin into the blood by the chromaffin 
tissue in the medulla of the suprarenal and elsewhere. The more 
this was taken for granted, however, the more difficult did it be- 
come to understand why an epinephrin effeet was so often absent 
in states of high blood pressure. In October, 1911, G. N. Stewart‘S 
published a severe criticism of all these experiments as based upon 
inadequate evidence that epinephrin was the substance causing 
the reactions described. He called attention to the fact, which 
most of the clinical investigators had disregarded, that the property 
of stimulating the smooth muscle of artery or pregnant uterus 
is not peculiar to epinephrin. He suggested that as epinephrin 
evokes from certain other smooth muscle preparations, the intestinal 
ring for instance, the opposite effect, inhibition with loss of tone, 
no test for it in complex body fluids should be considered positive 
which did not demonstrate both types of reaction in the sample 
examined. 

The beautiful dream of adrenalinemia, however, was not seriously 
disturbed until O’Connor,"^ in March, 1912, published the results 
of his painstaking and ingenious investigation of the subject. 
He proved clearly that the vasoconstrictor substance in defibrin- 
ated blood and serum, which had been mistaken for epinephrin, 
was equally stimulating to intestinal peristalsis, and was therefore 
from this standpoint tlie antagonist of epinephrin. He further- 
more proved that no constrictor effect was produced by blood 
which was prevented from coagulating by the addition of citrate 
or hirudin. The supposed epinephrin of defibrinated blood serum 
was apparently some substance produced during the process of 
clotting and not present in the circulating blood at all. Definite 
evidence of epinephrin in the blood he could obtain only in that 
from the adrenal veins. 


Ueber die Actiologie der nephritiscbcn Blutdnicksteigcrung und vcrglelchende espen- 
mentelle TJntcrsuchungen uber blutdruckstcigernde Substanzcjn, Kong, f. inn. Med,, 1910, 

731. 

^ Artur Bicdl, Inncrc Sekretion, Berlin, 1910, p‘. 212. 

^ So-called Biological Tests for Adrenalin in Blood, with Some Obser\’’ation3 on Arterial 
H>T)ertonus, Jour. Exper. IMcd., 1911, xiv, 377. 

** Ueber den Adrenalingehalt des Blutcs, Arch. f. exper. Path. u. Pharmakol., 1912, Iivii, 105. 
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The further researehes of Stewart/® published very recently, 
while confirming the absence of epinephrin reactions in peripheral 
blood, go to show that the whole subject is complicated and that 
the mere prevention of clotting does not always suffice to make 
shed blood an indifferent fluid to smooth muscle. Bloods kept 
from clotting by citrate, hirudin, and peptone are not identical in 
their effects. These studies again emphasize the need for extreme 
caution in interpreting the biologic reactions obtained with so 
complex a fluid as blood as due to any one supposed constituent. 

Before the publication of O’Connor’s article. Park and the 
writer,^® as the result of a long series of experiments made by a 
modified Meyer method, had already reached the conclusion that 
the vasoconstrictor substance of defibrinated blood was not epi- 
nephrin. We used as our test objects rings of the carotid artery 
of the ox which are constricted by epinephrin, and rings of the 
coronary which undergo dilatation.” Defibrinated blood and 
serum produced extreme constriction of both preparations. The 
character of the curve was different from that produced by epi- 
nephrin; it was similar to that of barium chloride, a substance 
known to act directly upon smooth muscle, whereas the point of 
attaek of epinephrin is the so-called “receptive” substance, the 
neuromuscular junction between the sympathetic nerve fiber and 
the smooth muscle. It was clear that the serum constrictor sub- 
stance acted upon smooth muscle directly and had no relation 
to its sympathetic innervation. We had made a number of 
unsuccessful attempts to identify low dilutions of epinephrin in 
serum. After the publication of O’Connor’s work we studied normal 
human blood and blood from six patients having high pressure, 
with and without nephritis. In most of the experiments we pre- 
vented clotting of the blood by the use of hirudin, in a few by 
citrate. Neither in normal blood nor in the blood from hyper- 
tensive patients could any definite trace of an epinephrin effect 
be obtained. 

O’Connor’s results have also been amply confirmed by Schultz'^® 
who has, however, made no studies of nephritic blood. Using 
trustworthy methods, Cannoffi® and his collaborators, and Hoskins 
and McClure®® have identified epinephrin in blood from the adrenal 
veins. Stewart®^ has only succeeded when the gland was disturbed 
or stimulated. He has failed to obtain any evidence of its existence 
in pathological sera. 


A Comparison of the Action of Plasma and Serum on Certain Objects Used in Biologic 
Tests for Epinephrin, Jour. Exper. Med., 1913, xvii, 152. 

Theodore C. Janeway and Edwards A. Park, The Question of Epinephrin in the Circulation 
and its Relation to Blood Pressure, Jour. Exper. Med., 1912, xvi, 541. 

” Edwards A. Park, Obserr-ation with Regard to the .■Vction of Epinephrin on the Coronary 
Arterj', Jour. Exper. Med., 1912, xvi, 532. 

” Physiological Studies in Anaphylaxis, Bull. Hyg. Lab., United States Public Health and 
Marine Hospital Service, 1912, No. SO. 

” Emotional Stimulation of Adrenal Secretion, Amer. Jour. Ph 3 'slol., 1911, xxviii, C4. 

“ The Adrenal Glands and Blood Pressure, Arch. Int. Med., 1912, x, 343. 
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Hoskins and McClure®^ feel confident that they have shown 
that the quantity of epinephrin necessary to produce a minimal 
rise in blood pressure is from ten to twenty times the amount 
secreted by the suprarenal glands per minute. As they have further 
shown that the injection of an amount sufficient to raise blood 
pressure causes a complete inhibition of intestinal peristalsis, they 
argue that adrenal secretion cannot be a direct factor in the mainte- 
nance of the normal tonus of the vasomotor system. They agree 
wdth O’Connor*® in estimating the probable epinephrin, concentra- 
tion of general arterial and venous blood at 1 in 200,000,000, an 
amount undetectable by the most delicate methods. 

The possible assumption remained that repeated doses of epi- 
nephrin below the minimum effective single dose might increase 
the tone of the vessels. Park has recently tested this for me on the 
artery strip. His results have been absolutely negative. Lieb has 
also performed a few experiments to try on the isolated vessel the 
supposed synergism of hypophysis extract and epinephrin, which 
Kepinow®^ claimed to find. He has been unable to confirm it. 

The wmrk of Cannon®® and his collaborators, already alluded to, 
showed a marked increase in epinephrin output under the influence 
of anger, fear, and strong sensory stimulation. The splanchnic 
nerve seems to contain secretory fibers for the adrenal. Two 
articles by von Anrep®® (from Starling’s laboratory), which have 
just appeared, show that the normal effect of splanchnic stimula- 
tion in an intact animal is a short, primary rise in blood pressure, 
followed by a secondary rise, which is accompanied by increased 
tonus of the heart and marked peripheral vasoconstriction. Similar 
stimulation, after exclusion of the suprarenals bj^ clamping the 
vein, results only in a moderate rise in pressure, continuous with 
the primary rise, with dilatation — not constriction — of the heart 
and the peripheral arteries. The conclusion drawn seems war- 
ranted — ^that the secondary effects of splanchnic stimulation are 
dependent upon the discharge of epinephrin into the blood stream. 

Blood Sugar. The problem has been approached from one 
other side — namely, by the investigation of the blood sugar. It is 
well known that the injection of epinephrin into an animal whose 
liver contains glycogen, results in an increase of sugar in the blood, 
which if it reaches a sufficiently high percentage, produces transient 
glycosuria. It has therefore been reasoned that if hypertension be 
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associated with increased circulating epinephrin, hyperglycemia 
should be found. Patients with high blood pressure, with and 
without nephritis, have therefore been investigated by various 
observers, with conflicting results.®^ At present the problem is 
being investigated in my service at the Presbyterian Hospital 
by Geyelin. The following table illustrates the most striking 
hyperglyeemia yet observed in chronic nephritis: 


Hyperglycemia in Chronic Nephritis. 




Blood sugar 

Urea 

Blood 

Date. 

Diet. 

per cent. 

per cent. 

pressure. 

Nov. 25 

Soft, NaCl poor 

. 0.099 

0.168 

234 mm. 

Dec. 20 

Soft, NaCl poor 

. 0.133 

0.188 

220 mm. 

Jan. 18* 

Glucose 100 grams. Two hours after glucose 

ex- 




creted in urine, 0.26 gram 

. 0.201 

, , 

230 mm. 

Jan. 22* 

Glucose, 100 grams. Two hours after glucose ex- 




creted in urine, 0.12 gram 

. 0.192 

. . 

225 mm. 

Feb. 8* 

N. poor, thirty-six hours after uremic convulsion 

. 0.1605 

0.375 

205 mm. 


* Epinephrin tests made on samples taken on these days. 


It will be noticed that the blood sugar has increased from a 
figure at the upper limit of normal to a marked hyperglycemia 
in eleven weeks, while the blood pressure was highest at the first 
and lowest at the last observation. This increase, while unrelated 
to the height of the blood pressure, has, however, been coincident 
with the advance of the kidney lesion, increasing uremic symptoms, 
and a rise in the urea content of the blood, indicating coincident 
nitrogen retention. These figures seem to me much more in accord 
with the theory of renal retention than of epinephrin hyperglycemia, 
though one cannot interpret them with any positiveness. In view 
of the possibility of technical errors and of retention of sugar by 
the diseased kidney, it is the part of wisdom to reserve opinion 
upon the whole question until extensive work has been done by 
the newer, aceurate methods. Even should hyperglycemia prove 
to be frequent in such patients, it would be absurd to consider it 
more than suggestive of increased circulating epinephrin, as it 
might be dependent upon other wholly unrelated disturbances 
or renal impermeability. 


Neubauer (Ueber Hyperglykamie bei Hochdrueknephritis und die Beziehungen zwiscben 
Glykamie und Glucosurie beim Diabetes raellitus, Biochera. Zeitschr., 1910, xxv, 284; Nephritis 
und Blutzucker, Arch. f. exper. Path. u. Pharmakol., 1912, Ixtdi, 192 to 193), especially, claims 
to have found marked increases in blood sugar; Hagelberg (Hj’pertension und Blutzucker, Berlin, 
klin. Woch., 1912, xl, 1877), Wieland (Oekonomie dcs Blutzuckers, Zcntralbl. f. d. gesamm. 
Physiol, u. Path.d. Stoffwechs., 1910, v, 481), and Port (Hypertension und Blutzucker, Deutsch. 
med.Woch., 1913, xxxix, 69) found significant increases only in cases with marked uremic symptoms, 
eclampsia, or apoplexy; Stilling (Nephritis und Blutzucker, Arch. f. exper. Path. u. Pharmakol., 
1911, l.xvi, 238), Tachau (Eine neue Methodeder Bestimmung des Blutzuckcrgehaltes, Deutsch. 
Arch. f. klin. Med., 1911, cii, 597), Schirokauer (Zur Methodik der Blutzuckcrbcstimmung, 
Berlin, klin. Woch., 1912, xxxviii, 1783), and Frank (Be.stchen Beziehungen zwischcn 
chromaffinem System und der chronischen H>-pertonie des Jlenschen, Deutsch. Arch. f. klin. 
Med., 1911, ciii, 397) have failed to find definite hypergh-ccmia. The latter worked c.specially 
with so-called essential hypertension cases. 
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In addition to this investigation, Lieb and I have recently made 
one more attempt to identify epinephrin in the peripheral blood 
from a patient in whom positive results might certainly be expected, 
if the epinephrin theory of hypertension has any basis. The patient 
was the one in whom the notable hyperglycemia was found (see 
page 641). The blood, prevented from clotting by hirudin, was 
tested on January 18 and 22 and February 8, on the last date 
thirty-six hours after a uremic convulsion; bleeding was done for 
therapeutic purposes. On the first date dilatation of the coronary 
was obtained, but of an extent comparable to that produced by 
not less than 1 to 10,600,000 epinephrin. At the same time a 
constriction of the peripheral artery was produced, but the form 
of the curve was different from any which I have ever seen due to 
epinephrin. This blood was also tested for its effect in dilating 
the pupil of the rabbit’s eye, after removal of the left superior 
cervical ganglion. Meltzer®® has found tliis an extraordinarily 
delicate test for epinephrin. A slight increase in diameter was 
observed in two such eyes, the control eye and the eyes of control > 
rabbits showing no dilatation, or slight constfiction. The light 
conditions for this test were, however, not entirely satisfactory. 

For this reason additional tests were made on January 22. In 
these the carotid response was typical of epinephrin; the coronary, 
however, showed a primary constriction, followed after three 
minutes by a marked dilatation. This cannot be claimed as an 
epinephrin response, though it is possible that it may be the combi- 
nation of an epinephrin effect with vasoconstriction from some 
other substance in the blood. The rabbit intestine test with the 
same blood was only faintly suggestive, in no way corresponding 
to the effect which might have been expected from the constric- 
tion produced in the carotid. The final test on February 8 gave a 
satisfactory carotid response, but a constriction of the coronary, 
followed after a still longer interval than in any other case by 
dilatation and an inliibition of the intestine so extreme and pro- 
tracted as to be impossible with any concentration of epinephrin 
which would not have given the most typical results with the two 
artery preparations. These findings while in many particulars 
highly suggestive of the presence of epinephrin, are entirely too 
variable to permit me to believe that we have identified it.®® 

** Studies on the "Paradoxical” Pupil Dilatation Caused by Adrenalin. I. The Effect of 
Subcutaneous Injections and Instillations of Adrenalin upon the Pupils of Rabbits, Amer. Jour. 
Phys., 1901, xi, 28, 

This patient died in urenuc coma on February 17, Autopsy revealed an extreme degree of 
atherosclerotic contracted kidney, and adrenals which weighed 10.37 and 8.71 grams respec- 
tively — ^more than twofold the normal — with abundant medulla. Estimation of the epinephrin 
in half the left gland, by PoUn’s new method (Otto FoUn, W. B. Cannon, and W. Denis, A New 
Calorimetric Method for the Determination of Epinephrin, Jour. Biol. Chem., 1913, xiii, 477) 
showed a content of 3.1 milligrams. The determination from the right adrenal was spoiled. 
The glund was cut so as to divide the medulla as equally as possible. On this basis the total 
epinephrin content of the two adrenals should have been 13.5 milligrams, three times Ingicr and 
Schmorl's average figure. Histologic study of the remaining halves of the glands, while showing 
a large medulla, failed to show a striking increase in chromaffin substance. 
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In order to test still further the possibility of detecting epinephrin 
in the blood, Lieb and I have performed a final series of experi- 
ments on four dogs. These dogs were anesthetized and samples 
of blood were drawn from the right femoral artery, one into hirudin 
and one into citrate solution. Then a continuous infusion of 
epinephrin in normal saline, according to Kretschmer’s method,®® 
was introduced into the right femoral vein. This produced a 
sudden and extreme hypertension, 200 mm. or over, for at least 
ten minutes in the shortest experiment. Blood was taken from 
the left femoral artery at the end of the infusion, while the blood 
pressure was still high, and its action on carotid and coronary 
strips and the intestinal segment compared with that of blood 
drawn before the production of epinephrin hypertension. The 
results of these four experiments are very disappointing. While 
in all we obtained positive tests with one or two of the test objects 
used, in no single experiment did we succeed in producing un- 
equivocal epinephrin reactions in all three test objects. As shown 
by Stewart,®’- foreign blood has at times very disturbing effects 
upon these living smooth muscle preparations. 

The amount of epinephrin injected into three dogs was 0.05 
mg., and for one 0.1 mg. per kilo. Figuring the blood volume 
of the dog at the minimum of 5 per cent., this would make the 
concentration of epinephrin, if the blood and epinephrin had been 
mixed outside the body, 1 in 1,000,000. In our last experiment 
the intestinal segment showed a mere suggestion of a response, 
whereas a perfectly distinct effect was produced by blood contain- 
ing added epinephrin in concentration of 1 to 25,000,000. Such an 
experiment shows the extreme rapidity of disappearance of epi- 
nephrin from the circulation. The immediate fall of pressure at 
the end of the infusion also suggests prompt destruction or fixation 
of the substance, though explicable as well by Straub’s®® theory 
of toxic action, as illustrated by muscarin. 

From these experiments I am persuaded that the attempt, by 
our present metliods, to obtain evidences of epinephrin in the 
peripheral circulation is fruitless. I should go farther than Stewart®® 
and insist that no demonstration be considered conclusive which 
did not show qualitatively typical and quantitatively possible 
epinephrin effects, simultaneously in three dift’erent test objects, 
inasmuch as many confusingly similar effects may be produced 
by substances contained in that highly complex fluid, blood. To 


Dauernde Blutdrucksteigcrung durch Adrenalin und ubor den Wirkungsmecbanismns des 
Adrenalins, Arch. f. cxper. Path. u. Pharmakol., 1907, Ivii, 423. 

*' A Comparison of the Action of Plasma and Serum on Certain Ohjects Used in Biologic 
Teats for Epinephrin, Jour. Esper. Med., 1913, xvU, 152. 

” Zur chemischen Kinetik der Muskarinwirkung und des Antagonismus JIuskarin-Atropin, 
PflQger’s Arch., 1907, c-Ux, 127. 

” So-called Biologic Teats for Adrenalin in Blood, with Some Ohsciwations on Arterial 
Uypertonus. Jour. Exper. Med., 1911, xiv, 377. 
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obtain these tliree reactions, as we have shown, even when epi- 
nephrin is known to be the cause of the very high blood pressure, 
is a matter of great technical difficulty with the biologic test objects 
at present employed. 

To recapitulate, the net result of all this labor is the solid, well- 
grounded fact that the suprarenal glands, or at least their medullary 
portions, manufacture a substance, epinephrin, which introduced 
into the circulating blood produces a rise in the systemic arterial 
pressure unparalleled in intensity by any other known substance. 
This rise is extremely transient; but the eontinuous, steady intro- 
duction of epineplirin is capable of maintaining a state of hyper- 
tonus as long as the introduction is continued. Accompanying 
this rise in blood pressure is a reduction in volume of the extremities 
and of many organs, due to local vasoconstriction, so that the 
actual blood flow through them is diminished. The coronary 
artery, however, is dilated by epinephrin, and intestinal peristalsis 
is inhibited and intestinal tonus abolished. The bronchi in a state 
of spasm are also relaxed by epinephrin. It is probable that dur- 
ing life epinephrin is constantly finding its way from the adrenals 
into the general circulation, but except in the blood of the adrenal 
veins, epinephrin has never been positively identified in the general 
circulation of the normal animal or man. From all the quantita- 
tive studies that have been made, as well as from other considera- 
tions, it cannot at present be assumed that epinephrin exists in 
the general circulation in sufficient concentration to manifest any 
of its physiologic actions; but during stimulation of the splanchnic 
nerve, either directly, reflexly, or psychically, the rate of epinephrin 
discharge into the circulation may be markedlj' increased and its 
action become evident. This, as Hoskins and IMcClure®^ suggest, 
should probably be regarded as a reserve mechanism of the organism 
to meet emergencies. Up to the present time epinephrin has not 
been proved to play any part in the maintenance of normal vascular 
tonus. There is no convincing evidence, anatomic or physiologic, 
for any theory connecting the adrenal glands or increased circu- 
lating epinephrin with states of high blood pressure, with or without 
nephritis. That for some types of hypertension, or for certain 
acute and transient crises of hypertension, increased epinephrin 
discharge may in the future be demonstrated as the cause can be 
neither affirmed nor denied. 

II. Clinical Facts. From the contentious reahn of theory and 
experiment I ask you to return to the more peaceful, though perhaps 
prosaic, domain of clinical facts. Experimental medicine has not 
as yet solved the riddle of hypertension; there is need for further 
work in that field. Nor can clinical medicine make this claim; 
but the facts gained by the observation of human blood pressure 


** The Adrenal Glands and Blood Pressure, Arch. Int. Med., 1912, x, 3-13. 
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in disease have added great]37- to our knowledge of the pathology 
of the circulation. They are fundamental to an adequate under- 
standing of the theoretic problems to be solved in the laboratory 
and the practical problems to be dealt with at the bedside. 

What do we mean by high blood pressure? That question is 
more easily answered todaj'' than it was nine j^ears ago, because 
the requirement of a blood pressure reading bj* manj^ life insurance 
companies as a part of the examination of the applicant has made 
available the records of large series of normal individuals. From 
the compilations of Woley,®® Fisher,®® and Cook®^ it is clear, as 
I had held previously'-,®® that a constant sy^stolic blood pressure 
of 160 mm. or over is pathologic. It seems probable, as Cook sug- 
gests, that more extended observations will make 150 mm. the 
upper normal limit. Before middle life pressures of over 135 mm. 
are suspicious, above 145 mm. abnormal. In Woky’s series, the 
average for women was 7.5 mm. lower. First readings in any 
person are apt to be higher than subsequent ones. When the use 
of the sphy'-gmomanometer becomes as much a matter of daily 
routine as the taking of temperature, a still more accurate guide 
to pathologic variations in blood pressure will be afforded by com- 
paring the previously recorded normal pressure of the person in 
question. I cannot too strongly urge on practitioners the need 
for keeping occasional records of the arterial pressure of all patients 
in order that early^ evidences of disease may'^ be recognized and 
that our knowledge of the manner in which hypertension develops 
may^ be extended. 

High blood pressure is a sy'^mptom so common that its chief 
manifestations are familiar to all physicians. General impressions, 
however, may^ mislead; and in order that I might present a 
basis of definite facts, I have made an analysis of the histories 
of 459 private patients whose systolic blood pressure registered 
over ,165 mm. These records extend over a period of ten y-ears. 
Upon this analysis and the surveys of a selected group of hospital 
patients any opinions that I may'^ express are founded. 

From a study'^ of this kind it is clear that the patients naturally- 
fall into certain groups as regards sy'^mptoms and clinical course. 
The largest group is made up of individuals well past middle life. 
The clinical picture which they' present is usually'- that of some 
degree of cardiac insufficienc.y, and their death is a cardiac death. 
Arteriosclerosis is a commonly' associated lesion; anginoid attacks 
are fairly' frequent; about 10 per cent, are elderly' diabetics. While 


The Normal Variation of the Systolic Blood Pressure, Jour. Amer. Med. Assoc., 1910, Iv, 121. 
^ The Diagnostic Value of the Use of the Sphygmomanometer in Examinations for Life Insur- 
ance. Meeting of Association of Life Insurance Aledical Directors, October 4, 1911, New York. 
Blood Pressure in Prognosis, Medical Kecord. 1911, Ixxx, 959. 

Theodore C. Janewaj’, Diagnostic Significance of High Arterial Pressure, Ameu. Jour. 
^Ied. Sci., 190G, cxxxi, 772, 
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the bulk of them at some period show albumin, casts, or other 
urinary changes, usually interpreted as indicating nephritis, and 
while at autopsy the majority prove to have either arteriosclerotic 
atrophy of the kidneys or the so-called “primary contracted 
kidney, ” it must be borne in mind that during life many of these 
individuals fail to show any urinary changes other than those of 
chronic passive congestion. There are also a number of authenti- 
cated autopsy cases on record in which the same clinical picture 
of permanently liigh blood pressure has been associated with 
kidneys found to be normal or with only secondary congestion, 
due to a failing heart. I have seen such patients, and KrehP® and 
Schlayer^®® have published records of similar ones. When these 
individuals consult a physician because of even minor symptoms, 
the blood pressure is usually found already far above normal, 
and although some reduction and great symptomatic improve- 
ment may occur as the result of hygienic and dietetic measures, 
I have only a single unequivocal record of a patient in whom 
the pressure returned to the normal for as long as two years. In 
the main, the treatment of these patients lies in safeguarding the 
heart. From the clinical standpoint I speak of them as cases of 
hypertensive cardiovascular disease. 

A closely related group shows predominant cerebral symptoms 
— headache, vertigo, apoplectic attacks. Polyuria is found more 
frequently in this group and the evidences of severe functional 
damage to the kidneys. Far more of them die with uremic symp- 
toms. The discrimination between toxic cerebral symptoms and 
manifestations of focal vascular lesions, or of general cerebral 
arteriosclerosis, is so often impossible during life that this clinical 
group must be considered a compound one. On the one hand it 
contains the older individuals whose important disease is arterio- 
sclerosis of the brain arteries; on the other, younger persons with 
the so-called primary contracted kidney. A quite similar clinical 
picture may occasionally be presented by chronic glomerular 
nephritis. 

Many attempts have been made to correlate the clinical picture, 
the functional disturbance of the kidney as revealed by the newer 
tests, and its anatomic lesions found at autopsy. None of these 
has succeeded, and at present it seems a far cry to the day wlien 
such attempts will be successful. Sclilayer^®^ remarks with much 
reason that when we speak of chronic interstitial nephritis we 
usually have in mind a definite symptom-complex rather than an 
anatomic picture, and that much of the misunderstanding between 


*’ Uober die krankhafte Erhohung des arteriellcn Druckes. Deutsch. mcd. Woch., 1905, xxxi, 
1S72. 

Untcrsuchungen fiber die Funktion krankcr Nieren, Deutscb. Arch. f. klin. Med.. 1911, 
cii, 371. 

Xeue klinische Anschauungen fiber Nephritis, Beiheftc z. mcd. Klin., 1912, viii, 9, 211. 
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pathologists and clinicians has arisen from this fact. It seems to 
me that we should recognize clearly that the differentiation of the 
various anatomic types of nephritis is altogether beyond the powers 
of clinical diagnosis. Fortunately it is not of great import for us 
as internists, for we are practically concerned with structural 
changes only insofar as they give rise to disturbances of function, 
can be utilized for diagnosis, or afford us data for prognosis. Rarely, 
indeed, can we influence them directly. The kidney is a highly 
complex organ and the contribution of each of its structurally 
differentiated parts to its total function is unknown. If correla- 
tion of structure and function is thus still impossible to the physi- 
ologist, the physician need not be ashamed of his failure to harmonize 
them when diseased. For the present, in the clinical study of renal 
disease, the aim must be to achieve an exact analysis of the perverted 
functions and to discover the evidently remote causes, as a basis 
for treatment and prevention. I believe that the conception of 
hypertensive cardiovascular disease is justifled on this physiologic 
basis. 

When so obvious a disturbance of the circulation exists and 
investigation of the kidney function shows no changes of impor- 
tance it is immaterial what may be the exact appearance of the 
kidney; the patient must be treated from the standpoint of the 
circulatory disorder. The more recent pathologic anatomic studies 
seem to justify this rather barefaced clinical point of view. In 
particular the work of lores, Aschoff, and Gaskelfl®^ shows a 
return of pathologists to the fundamental idea which Gull and 
Sutton^®® enunciated — ^namely, that the real disease back of what 
we call chronic interstitial nephritis is a disease of the small blood- 
vessels and that the lesions of the kidney are secondary manifes- 
tations. Gull and Sutton may have been misled by inadequate 
histologic methods into an erroneous interpretation of the vascular 
lesion, but their arteriocapillary fibrosis stood for the conception 
of primary vascular disease. The return to the interpretation of 
the primary’- contracted kidney as essentially a disorder of the 
kidney arterioles has been facilitated by Lohlein’s^®® differentia- 
tion of the secondary contracted kidney, which arises out of a true 
glomerular nephritis, from the former confused group of atrophic 
kidneys. While there may be an overlapping of types and various 
combinations of lesions within the same kidney, and while it is 

Ueber die Arteriosklerose der kleinen Organartcrien und ihre Beziehungen zur Nephritis, 
Virchow’s Arch., 1904, clxx\'iii, 367. 

Kriti.sches zur Behre von der Nephritis und den Nephropathien, Med. Klinik, 1913, i.x, 18. 

On tlie Clianges in Glomeruli and Arteries in Inflammatorj- and Arteriosclerotic Kidney 
Disease, Jour. Path, and Bact., 1912, .xvi, 2S7. 

On the Pathologj- of the Morbid State Commonly Called Chronic Bright’s Dise.ase with 
Contracted Kidney, Med.-Chi. Trans., 1S72, Iv, 273. 

Ueber Nephritis nach dem heutigen Stande der pathologisch-anatomischen Forschung, 
Ergebn. d. inn. Med. u. Kinderh., 1910, v, 411. 
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still beyond tbe possibilities to agree upon either the clinical sjnnp- 
toms or the functional disturbances which are associated with 
these different tA^pes — as such studies as those of Volhard^®’ and 
Frey*"* show — there does seem to be sufficient anatomic basis 
for the belief that the hypertenswe cardiovascular disease which 
we recognize clinically is not primarily nephritic hypertension 
(in the strict sense of the term) but widespread disease of the 
arterioles in various internal organsd°® The disease in its fully 
developed form invoh’es the kidney, producing the small, red, 
granular, or primary contracted kidney; but occasionally it leaves 
the kidney untouched. In its course arteriosclerosis of the larger 
vessels may develop, hj^iertrophy of the heart is frequent, and 
death by apoplexj’- a common mode. On the other hand arterio- 
sclerosis of the larger A’-essels may spread peripherally, as it were, 
and become associated with a similar clinical picture, though less 
constantly leading to high blood pressure and a hypertrophied 
heart. This primary arteriosclerotic disease produces the patchy 
arteriosclerotic atrophy of the kidney rather than the more diffuse 
changes of the arteriolar disease. Clinically this form is perhaps 
more commonly associated vdth an insufficient heart. From the 
standpoint of physiology the high blood pressure is the evidence 
of arteriolar disease rather than renal, though it is premature to 
consider the relation quantitative in any sense. It must be inter- 
preted as a sign of abnormal irritability of the constrictor mechan- 
ism. Whether it precedes the development of the anatomic lesions, 
as Allbutt”® and the English school have held, as Huchard^” meant 
by his term “pre-sclerosis,’’ as von Basch”^ taught in his concep- 
tion of “ angiosclerosis, ” and as Jores^'® seems to believe, cannot 
be regarded as settled. That it is, however, primarily’- dependent 
upon processes without the kidney seems altogether probable. 

Have we any clue to the origin of this persistent vascular spasm? 
We have seen that the epinephrin theory is vdthout verification. 
Were it proved it would only explain the mechanism, not its cause, 
and carry the problem one step farther back. Many experienced 
clinicians have belicA^ed that liigh blood pressure is in some way 
related to overindulgence in food, the abuse of tobacco, of coffee, 
and other poisons, and the sedentary life, which characterize the 
well-to-do in our western civilization. Allbutt’s hyperpiesis expresses 
this view. The results of treatment sometimes lend strong support 

Ueber die fuiiktioneUe Unterschcidung dcr Scbrumpfnicrcn, ICongr, f. ian. Med., 1910, 
anrfii, 735, '' 

ICS Zur Patbologie dcr cbronischen Kephritiden, Pcutsch. Arch. f. klin. ^led., 1912, cvi, 347. 

Kritisches zur Lebre von der Nephritis and den Nephropalhien, bled. Ivlinik, 1913, ix, IS. 

Arteriosclerosis and the Kidneys, British Medical Journal, April 15 and 22, 1911 i, S53, 992. 

Trait6 cliniqtics dcs maladies du cceur ct des vaisseaux, Paris, 1893. 
n: Die Hcrzkrankheiten bci Arterioslderosc, Berlin, 1901, 

ns Cebcr die Boziehungen der Schrumpfnicren zur Hcrzhj'pertrophic vom pathologiscli-annto- 
mischen Standpunkt, Vcrhandl. deutsch. path. Gcsellsch., 1903, xii, 187 (see editorial, Jour. 
Amer. bled. Assoc., 1909, lii, 5G5); Deutsch. Arch. f. klin. Med., 1903, xciv, 1. 
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to it. In a recent case, for instance, a gentleman of sixty-two 
years, who showed at the subsequent autopsy an early stage of 
vascular kidney disease, underwent a Tufnell cure for thoracic 
aneurysm. The systolic pressure fell from 220 to 125 mm., after 
a hemorrhage once reached 70 mm., and yet returned to 190 mm. 
before death. Remarkable drops are seen in hospital patients 
after rest in bed with salt-poor diet, but the pressure usually rises 
moderately as soon as activity is resumed. Such reports as that 
of HechR^^ show how much the tension may be modified during 
sanatorium treatment, in which muscular training, massage, 
bland diet, limitation of fluid and of salt, and abstinence from 
tobacco, spices, and coffee cooperate with freedom from home 
and business cares to reduce the activity of the constrictor mechan- 
isms. How much of this- is central, how much peripheral, and 
which of the many changes in external conditions and internal 
relations is preponderant in accomplishing the result is not clear. 
But, again, some persons of abstemious life develop h 3 ^pertension, 
and in most of these,^ treatment effects no marked or permanent 
change in the blood pressure. 

A conspicuous feature in manj'-of these patients is the variability 
of the pressure, especially the systolic pressure, within short periods, 
often from hour to hour (Hensen,“® Israel”®). All the causes of 
slight elevation of pressure in the normal person produce exagger- 
ated effects in them. Vasodilators also, such as the nitrites, usually 
evoke a prompt though temporarj’- response. Onlj’’ in rare cases 
do the vessels cease to react, hty experience is in entire accord 
with Matthew,”^ Miller,”® and Wallace and Ringer”® in this 
respect. Intercurrent acute disease usuallj'' produces a marked 
fall. These facts show clearly, I think, that disturbed vasomotor 
regulation, not permanent vascular obliteration, is the usual 
important factor. Volhard”® makes the interesting observation 
that this type of disease is rare in Japan, and future statistics of 
vegetarian races maj'^ help to fix responsibility. 

Gout and hj'^pertensive nephritis are usuallj' associated, and the 
clearing up of the causation of gout will illuminate our problem. 
One poison, however, which in rare cases produces acute gout, is 


Ueber die diatetische Beeinflussung pathologisclier Blutdrucksteigerungon. Zeitsclir. f. klin, 
Med., 1912, Ixxvi, 87. 

Beitrage zur Physiologie und Pathologic des Blutdrucks, Deutsch. Arch. f. klin. Med., 1900, 
Ixvii, 438. 

IClinische Beobachtungen Qber das Symptom der Hypertension, Samml. klin. Vortrage, 
Nos. 449 and 450 (Serie xx', 29-30), Inn. Med., No. 135-136, 1907, p. 853. 

Vasodilators in High Blood Pressure, Quart. Jour. Med., 1909, ii, 201. 

“s Hypertension and the Value of the Various Jlethods for its Reduction. Jour. Amcr. Med.- 
Assoc., 1910, lix-, 1666. 

The Lowering of Blood 'Pressure bj- the Nitrite Group, Jour. Amcr. Med. .Assoc., 1909, liii, 
1629 and 1630. 

Ueber die funktionelle Unterscheidung der Schrumpfnieren, Kongr. f. inn. Med., 1910, 
^'•ii, 735. 
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the single cause of hypertensiA’^e cardiovascular disease upon Avhich 
we can definitely put our fingers. That poison is lead. Vaquez^-^ 
and Pah^^ have shovm that lead colic is as truly a vascular crisis 
with transient hypertension as it is an intestinal cramp Avith consti- 
pation. As acute lead poisoning is thus a cause of marked acute 
A’-ascular hypertonus, and chronic lead poisoning is known to be 
prolific of permanent hypertension, arteriosclerosis, and contracted 
kidney, one is strongly tempted to belioA^'e that the eA’^entual ana- 
tomic A>'ascular lesions are the sequel of the persistent A’-ascular 
overstimulation. The suggestion ihen arises that other poisons 
as yet unknown act in a similar manner upon the bloodvessels. 
To carry the train of thought farther is unprofitable, and such 
poisons must be isolated and their actions demonstrated before 
such a theory can be useful. That in most cases of high blood 
pressure they are not retention products in the ordinary sense 
is clear, as gross retention does not exist in these patients until 
late. 

The theory of intoxication by substances held back by the 
damaged kidney cannot be entirely discarded, howeA’'er. The 
observation of cases with partial or intermittent ureter obstruc- 
tion taught Cohnheim^^® long ago that hypertrophy of the heart 
and high arterial pressure might result. I haA'^e seen excision of 
the only functionating kidney lead to a rise in blood pressure 
four days after to 180 mm.; it fell again toward death. PassleP^^ 
and Brasch,^^® report interesting cases of long-standing anuria, 
due to bilateral ureter compression by pelvic carcinoma in women, 
A\nth marked hypertension. One case of Brasch’s rose from 115 to 
210 mm. after three days of anuria. In these instances neither 
edema nor true uremia occurs, but acute hypertension is the rule. 
They seem quite analogous to the results of experimental quanti- 
tative reduction of kidney substance. ^^Tether this is due to normal 
metabolites or abnormal compounds is not clear. Pearce’s'"® 
interesting observations on the depressor substance of dogs’ urine 
suggest the possibility that a normal balance between pressor 
and depressor substances in the blood may be maintained by the 
kidney. 

I beheAm that the rise in blood pressure which may accompany 
anuria in such toxic necroses of the kidney as are produced by 
bichloride of mercury, for instance, belongs in the same category. 


La tension arterielle dansle saturnisme aigu ct clironique, Sfimaine M£dicale, 1901, xxiv,3S5. 
Gefasskrisen, Leipsio, 1905. 

151 Vorlesungen fiber allgemeine Pathologie, Berlin, 1S80, ii, 397. 

Beitrag zur Pathologie der Nierenkrankhciten, nach klinischer Beobaohtungen bei totaler 
Harnsperre, Deutsch. Arch. f. klin. Med., 1906, Ixxsvii, 569. 

Ueber die klinischen Erscheinungen bei langandauemdcr Ahurie, Deutsch. Arch. i. khn. 
Jlcd., 1911, ciii, 4SS-504. 

Concerning the Depressor Substance of Dog’s Urine and its Disappearance in Certain 
Forms of Experimental Acute Nephritis, Jour. Exper. Med., 1910, xii, 2, 12S. 
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KrehP^^ says this does not occur, but I have seen the pressure rise 
from 130 mm. on the first to 168 mm. on the fifth day of bichloride 
poisoning, remaining about 170 mm. until the ninth day and then 
fall until death on the thirteenth day. Friedrich Miiller^^® reports 
a similar finding. 

I believe it is also probable, from some conspicuous instances 
of improvement following prostatectomy, that the effect of long- 
standing obstruction of the urethra may be the superposition of 
a blood pressure rise of this type on an already existing hyper- 
tension. A few other cases that I have seen possibly fall into this 
category of quantitative renal insufficiency. I have in mind a 
patient with a blood pressure of 200, who at autopsy showed com- 
plete infarction of one kidney, and only chronic passive conges- 
tion of the other. A second patient had a rudimentary kidney 
on one side, with moderate, diffuse nephritis of the other; he died 
with explosive uremic symptoms. I have also seen cases of gradual 
destruction of the kidney by bilateral pyonephrosis, with hyper- 
tension and terminal uremia. In the later stages of decompensated 
valvular disease it is the rule to find the blood pressure above the 
normal, sometimes considerably so; and the sulphonephthalein 
test gives evidence of a marked impairment of kidney function. 
Such patients frequently die with cerebral symptoms, much like 
those seen in uremia. From the functional as contrasted with the 
anatomic standpoint it seems that chronic passive congestion may 
produce serious disturbances in the kidney, and that the hyper- 
tension seen in such cases may be dependent upon this factor. 

It is well known that patients with congenital cystic kidneys in 
the end develop the clinical picture of contracted kidney, with 
hypertrophied heart, high pressure, and low gravity urine. I have 
seen a striking example of this kind. One is tempted to think 
of the terminal state as one of quantitative reduction of kidney 
substance to the danger point, and in so doing to strengthen the 
argument for a more definite relation between kidney function and 
hypertension than the consideration of the atherosclerotic group 
seems to warrant. 

The rare cases of amjdoid disease must be considered for the 
moment an insoluble mystery. The kidneys are the seat of the 
most extensive vascular lesions, with practically everj’" glomerulus 
infiltrated with the waxy substance. Polyuria may be present 
early, but in pure cases there is no hj'pertension, and in many 
there is actually an extreme, subnormal pressure. I have observed 
two autopsy cases in which the pressure ran from 65 to 90 mm. 
for weeks. A satisfactory theory of nephritic hjqDertension must 
afford an interpretation of such phenomena. Were I convinced 


Patliologische Physiologic, 1912, Leipsic, 35. 

Ch. Thorel, Pathologic der Ivroislaufporganc, Ergebn. d. allg. Pathol, ii. pathol. Anat. 
1910, xiv, II, 133, quotes Friedrich Muller. ' 
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of the universal applicability of the epinephrin theory, I should 
believe that the extensive infiltration of the adrenals with amyloid, 
which is the rule when the other viscera are waxy, was a ready- 
made explanation. One cannot deny that this snggestion has a 
certain plausibility on its face; I offer it as it has occmred to me, 
without caring to infer much from it either way, until we have 
more positive evidence as to the relation of the adrenals to normal 
vascniar tonus. I do not consider that the cachexia of these 
patients is adequate to account for their low blood pressure, though 
it may be one factor. From the functional standpoint it is important 
to note that the type of disturbance manifested by the amyloid 
Iddney is usually that of obstinate ederha, with marked salt reten- 
tion. Now of the types of true chronic glomerulotubular nephritis 
least often associated with any change in the heart or blood pres- 
sure, the dropsical form stands out preeminently, and vice versa, 
hypertension is most extreme in those, nephritics who exhibit no 
edema.i-® We are as yet too ignorant of the relations of the various 
excretory functions of the kidney, one to another, to base any theory 
upon such relations. Widal’s’*® classification of the nephritides into 
albuminuric, hypertensive hydropigenous, and nitrogen retention 
types, while suggestive in its broad outlines, does scant justice 
to the infinite variety of nature. Such studies, however, as he has 
conducted with regard to functional disturbances in the kidney, 
and especially such accurate analyses of disturbance in the excre- 
tion of individual substances as Schlayer’*’ and his coworkers have 
carried on, point the road toward our goal. 

Observations of the blood pressure in true acute nephritis, a 
condition which even pathologists agree is entitled to its name, are 
scanty, hlany observers have failed to find definite hypertension, 
but one can never be certain how marked the nephritis was. Cer- 
tainly a moderate, though very definite, rise in blood pressure has 
in my experience accompanied severe acute nephritis in the few 
patients that I have been able to observe carefully. A particularly 
instructive case showed a rise to 165 mm. during the first week in 
bed, with a rapid fall as diuresis was established. He recovered 
completely, and my subsequent observations for almost six years 
have shown a constant pressure of between 115 and 125 mm. 
Recently a boy in the hospital who had acute nephritis follow- 
ing severe tonsillitis came in with a pressure of 190. He had 
slight general edema, and a sulphonephthalein output of 54 per 
cent. In five days his pressure liad fallen to 100, the edema had 


1*9 A recent case, however, has shown practically complete absence of sulphonephthalein 
excretion; so the functional impairment was evidently profound. 

Les grands sj-ndromes du mal de Bright, Jour. med. franenis, Januarj’ 15, 1911. 

Untersuchungen uber die Punktion kranker Niercn, Deutsch. Arch. f. klin. Med., 1909, 
xmdii, 17; Untersuchungen uber die Funktion kranker Xieren beim Menschen, Deutsch. Arch, 
f. klin. ^led., 1910, ci, 333; Untersuchungen uber die Funktion kranker Nieren. Chronische 
vaskulare Xephritiden, Deutsch. Arch. f. klin. Med., 1911, cii, 311. 
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disappeared, and the plithalein output had risen to 62 per cent. 
Rollestoni^^ has recently reported a transient rise in blood pres- 
sure in twelve out of thirty-three cases of scarlatinal nephritis, 
mostly mild ; the highest pressure reached was 150. Kurt Weigert'^^ 
saw a pressure of 240 mm. in severe post-scarlatinal nephritis fall 
to 170 mm. before death. One of the most striking observations 
was that of Buttermann,^^^ who observed a rise of 50 mm. within 
twenty-four hours from the onset of an acute scarlatinal nephritis. 
This is analogous to the stormy onset with initial uremic convul- 
sions that one observes occasionally. 

The subacute and chronic types of glomerulonephritis which, 
from Lohlein’s^^^ studies especially, we may feel justified in 
grouping with the acute inflammations of the kidney are somewhat 
variable in their effects on blood pressure. I have seen subacute 
nephritis, with obstinate edema and anemia and a practically 
constant blood pressure, scarcely ever above the normal. In the 
chronic cases, with terminal uremic symptoms, the pressure often 
runs high, though just before death it may show an extreme fall; 
in one case that I observed the fall was from 240 to 100 mm. during 
the last twenty-four hours of life. A number of these patients 
show marked atrophy of the kidney and belong in the group of 
secondary contracted kidney. Until recently they have not been 
differentiated from the general group of contracted kidneys. In 
practically all postmortem statistics they tend greatly to increase 
the proportion of cases with small kidneys in which marked cardiac 
hypertrophy has been lacking. Such individuals frequently have 
dilated and hjqiertrophied hearts and general dropsy in addition 
to the uremic symptoms. Roth'^® has described some of these 
patients with normal or scarcely increased blood pressure and no 
changes in the small or large bloodvessels. As a rule the blood 
pressure rises progressively as serious uremic symptoms supervene. 

Uremic hypertension, a h;\q)ertensive crisis accompanying the 
more acute cerebral manifestations, amaurosis, etc., to which Paff^^ 
has devoted so much attention, is an undoubted clinical fact. It 
is in every respect similar to the behavior of the blood pressure 
in puerperal eelampsia (Vaquez,**® VogeleP^®). Lead poisoning 


Blood Pressure in Scarlet Fever, British Journal Children’s Diseases, 1912, ix, 444; Jour. 
Amer. Med. Assoc., 1912, lix, 1829. 

Ueber das Verhalten dcs arteriellen Blutdrucks bei den akuten Infcklionskrankheiten, 
Samml. klin. Vortriige, 1907, No. 459 (Serie xvi, 9), Inn. Med., No. 13S, p. G4. 

>’• Einige Beobachtungen uber das Verhalten dcs Blutdrucks bei Kranken, Dcut.sch. Arch. f. 
klin. Med., 1902, Ixxiv, 1. 

Ueber Nephritis nach dem heutigen Standc der pathologiseh-anatomischon Forschung, 
Ergebn. d. inn. Med. u. Kinderh., 1910, v, 411. 

Ueber Schrumpfnicren ohne Arleriosklerose, Virchoiv’s Arch. f. path. Anat., 1907, ckxxxviii 

527. 

Geffisskrisen, I.eipzie, 1905. 

Eclampsie puerperale et tcn.«ion artcriellc, Semaine Mddicalc, 1907, xxvii, 121. 

The Blood Pressure During Pregnanej- and the Puerpurium, Amer. Jour. Ob.'tet., 1907, 
Iv, 490. 

VOL. 145, NO. 5. — M.tT, 1913 


22 



654 


janeway: nephritic hypertension 


may also give rise to analogous symptoms. Briggs*'*® has described 
hypertensive crises in arteriosclerotic subjects. It is such sudden 
and short-lived accessions of blood pressure that to me most strongly 
suggest increased activity of the adrenals. The search for epineph- 
rin in the general circulation should be made especially during such 
periods. Free venesection is the ideal treatment; its effects are 
shown on the blood pressure chart as clearly as in the behavior of 
the patient. 

Unfortunately I must pass with mere mention the frequent 
association of increased blood pressure with exophthalmic goitre 
and uterine fibroids; the development of permanent hypertensive 
disease in women after the menopause and in many elderly diabetics; 
the occurrence of symptoms of hyperthyroidism in chronic nephritis. 
All these are facts suggestive of a relationship between disturbances 
of the internal secretions and vascular hjqiertonuSj though admit- 
ting of far more than one explanation. Perhaps it is well that the 
limitations of one lecture prevent excursions into this field. 

III. Conclusions. To assemble all the facts, as I have tried to do, 
is surely one of the most melancholy things in the world as long as 
these facts remain unrelated. No one cares to look at a pile of bricks 
and stones, but as soon as these take their places in the structure 
for wliich they were shaped and assume those relations which 'U'ere 
not seen so long as they remained mere building material, they take 
on real interest. The first step toward the construction of a scientific 
theory must always be the assembling of the materials, the next 
their scrutiny, to see how the parts may be fitted one to the other. 
The building of the theory comes last, and in the field under dis- 
cussion must be left for the future. The facts I have outlined, 
however, impress me as falling logically into certain large groups. 
In conclusion I shall state my present views about them. 

I cannot entirely agree with Krehl*'** that, in the main, nephritis 
as such has no influence on the circulation. To me, heart, arteries, 
and kidneys seem to stand in an intimate relationship one to the 
other; the influence of the Iddney upon the circulatory system 
appears as unequivocal as the influence of the circulatory system 
upon the kidney. A disturbance in either may lead to results, 
which from the functional standpoint are indistinguishable, though 
the anatomic pictures be diverse. If the study of experimental 
nephritis has taught us anything it is this, that the degree and 
kind of impairment of kidney function can in nowise be inferred 
from the histologic changes discoverable in the kidney by our 
present methods. ; 

The symptom of hypertension in renal disease can, I believe, 
arise in three ways: 


Certain Hj'pcrtensive Crises in Arteriosclerotic Subjects, Amer. Jour. :Med. Sci., 1905, 
cxxx, 252. 

Pathologischc Physiologic, Lcipsic, 1912, 7th edition, p. 30. 
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1. Hypertension may arise through purely quantitative reduc- 
tion of kidney substance below the factor of safety. It is difficult 
to conceive of this as other than a vascular hypertonus due to 
retained poisons of some kind. Its clinical paradigm is the hyper- 
tension accompanying bilateral ureter obstruction or the unfortu- 
nate surgical removal of the only functionating kidney. Possibly 
it is one factor which helps to produce hypertension in the con- 
tracted kidney. 

2. Hypertension may arise in connection with the unknown 
intoxication which causes disturbances of the central nervous 
system and which we call uremia. This intoxication is not one of 
retention, in a strict sense, though it is most commonly present in 
those cases of advanced nephritis which manifest marked nitrogen 
retention. Clinically it is associated with severe acute nephritis, 
sometimes at its very onset, besides the subacute and chronic 
inflammatory affections of the kidne 3 ^ 

3. Hypertension may arise in primary irritability of the vaso- 
constricting mechanism from unknown, probably extrarenal causes, 
which lead eventually to arteriolar sclerosis. In this type the 
disease in the kidney is the sequence, not the cause, of the general- 
ized vascular lesion. When it progresses to a condition of extreme 
atrophy, resulting in the true primary contracted kidney, a renal 
element may be added to the existing hypertension. In some cases 
arteriosclerosis of the larger vessels may spread peripherally and 
produce a similar form of disease. In these primary vascular 
diseases it is probable that eventual widespread narrowing of the 
arterial stream-bed in some cases produces a permanent organic 
increase in peripheral resistance. 

What are the vascular poisons back of these types of hyper- 
tensive disease? That question no one can answer. That epi- 
nephrin may be one of them is possible; that it is the only one seems 
to me improbable. One may say the same for the secretion of the 
hypophysis. I believe it is likely that different poisons produce 
different types of hypertension. One toxic cause we can name 
with certainty, lead. Excessive stimulation of the central vaso- 
motor mechanism must also play some part in producing the 
varied clinical picture. 

The first and second types of hjq)ertension may at any time be 
superimposed upon the third. While the second, the uremic type, 
must be considered dangerous in itself, hypertension in tlie arterio- 
sclerotic or atherosclerotic kidney is best regarded as a compen- 
satory effort of the organism, as Bier^^ first suggested, to be 
interfered with only when danger threatens, either of cardiac 
failure or of cerebral hemorrhage. 


'« Ucber die tJrsachcn der Herzliypertropliicn bei Nicrcnkranklieitcn. Mfindi. med. Wocli., 
1900, xUni, 527. 
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In functional pathology, nephritis today presents the aspect 
of a threefold problem: the problem of edema, the problem of 
uremia, and the problem of hypertension. The first is well on the 
road to solution, and in practical therapeutics has lost most of its 
difficulties. Of the second we have barely scratched the surface. 
The third, seventy-five years after the first clear statement made 
by Bright, still bafiles our best attempts at solution. That it will 
yield up its secrets through the increasing application of exact 
physiologic methods at the bedside and through the discovery 
of means for reproducing the lesions of chronic nephritis in animals, 
I confidently believe. Then, and not until then, may we hope for 
the final merging of morphology and physiology in a higher syn- 
thesis. The finished picture of nephritis will appear the same from 
either aspect; all specialization of function basing itself upon known 
differentiation of structure, and every alteration of structure 
manifesting itself by intelligible disturbance of function. It is 
the task of clinical medicine to effect this final reconciliation, for 
only the clinician must at all times look at disease from both points 
of view. In accuracy of observation and refinement of technique 
the medicine of that day may surpass ours by far more than our 
laboratories surpass the meagre equipment of Guy’s of seventy- 
five years ago; but the method will still be the method of Riehard 
Bright, the careful comparison of the symptoms studied during 
life with the lesions found after death. 


THE CIRCULATION IN THE ARM OF MAN.^ 

By Albion AValter Hewlett, M.D., 

PROFESSOR OP INTERNAL MEDICINE IN THE UNIVERSITY OF MICHIGAN, ANN ARBOR, MICHIGAN*. 


The circulation in an organ, though dependent primarily upon 
central conditions, such as the cardiac output and the pressure in 
the larger veins and arteries, is markedly influenced by the condi- 
tion of the local bloodi'essels. These mainly determine the local 
blood flow, they regulate the amount of blood held in the organ, 
and they modify the character of the local arterial pulsations. 
Tew parts of the human body are sufficiently accessible for a study 
of the local circulation by satisfactory bloodless methods. To 
this rule, however, the extremities constitute an exception. The 
arm especially has long been an object of circulatory studies, and 
within recent years various refinements in older methods and the 
addition of several new methods have added materially to our 


' Read at tlie Cleveland Academy of Medicine, November 15, 1912 
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knowledge of the circulation in this limb. While the accuracy 
of the methods available on man is not in general equal to the 
accuracy of the bloody methods employed on animals, neverthe- 
less the results obtained on man are of peculiar interest. In the 
first place the radial pulse is so frequently examined by physicians 
that a broader scientific knoAvledge of the conditions which may 
affect this pulse is desirable. Again, the effect which psychic pro- 
cesses exert upon the circulation in a limb can be investigated 
far better in man than in animals. Finally, many pathological 
processes can be studied only as they occur naturally in man, 
and we must turn to patients therefore for a better understanding 
of these processes and of the effect of treatment upon them. 

Methods. The record of simple volume changes by means of 
the plethysmograph has been for years our most important method 
for studying local variations in the arm circulation. Although 
this method of study has contributed much to our knowledge 
even within the last few years, nevertheless plethysmograph 
records suffer from certain inherent defects. For example, they 
record changes in the arm volume without telling us anything 
about the circulation at the beginning of an experiment. Further- 
more, changes in volume may be due to changes in the caliber of 
either arteries, capillaries, or veins, and constant and definite 
relations do not exist between such volume changes and the local 
blood flow.2 

VeieP has recently restudied the radial pulse. For this purpose 
he used the mirror recorders of O. Frank, which follow the details 
of the curves with great precision. Space will not permit a review 
of this work, but I will mention in passing that these and similar 
studies^ have shown that the finer details of the radial pulse and 
even of the brachial pulse, differ greatly from those of the aortic 
and the carotid pulses. They are in fact peripheral pulses, and 
their form depends largely upon the condition of the local arteries. 
We® are now engaged in a study of the volume pulse of the arm 
and of the flow pulse in the brachial artery by means of the mirror 
recorders of Frank. The volume pulse of the arm, obtained from 
a plethysmograph, records the difference between the varying 
entrance of arterial blood and the constant or nearly constant e.xit 
of venous blood. If, for example, 2 c.c. of blood enters the plethys- 
mograph by way of the artery with the primary pulse wave and 
at tlie same time i c.c. leaves by way of the veins, then the swelling 
which is recorded as the volume pulse would amount to 1£- c.c. 


= v. B. Henderson, nnd 0. Ix)ewi, Ueber die Wirkung der Vasomotorenreizung. Arch. f. exp. 
Path. u. Pharm, 1905, liii. 50. 

’ Ueber die Bcdcutung der Pulsform, Dent. Arch. f. Win. Med., 1912, cv, 249. 

* O. MQlIcr and E. Weiss, Ueber die Topographic, die Entstchung. und die Bedeutung de.s 
inensehliclien .Sphygmogrammc.«, Dent. Arch. f. Win. Med., 1912, cv, 320. 

= .\. W. Hewlett, J. G. Van Zwaluwenburg. and J. H. .Vgnew, Tran.s. A.'=.'^oc. Amer. Phys., 1912. 
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If the veins are momentarily obstructed, or if the normal venous 
outflow is knoAvn, then the volume pulse becomes (or can be trans- 
lated into) a record of the arterial inflow at each point of the pulse 
cycle. We shall speak of this as the flow pulse of the brachial 
artery, for most of the blood enters the portion of arm studied 
through this channel. 

The tachograph of von Kries® attempts to record the variations 
in the velocity of the arterial blood stream to the arm, but it does 
not record the constant upon which these variations are super- 
imposed.'^ Similar velocity curves may be derived by the method 
of Pick® from volume curves, and with present methods they 
should be more perfect technically. 

Two methods for estimating the blood flow in the arm or hand 
of man have been recently described. The first of these, which 
we have mostly used is based upon a principle described by Brodie 
and Russell,® and will be spoken of as the plethysmographic method.'® 
The patient lies in a reclining or semi-reclining position and the 
slightly elevated arm is placed in a plethysmograph, which is con- 
nected with a volume recorder. A narrow pressure cuff, similar 
to that used for determining blood pressure, is then placed about 
the arm, just outside of the plethysmograph. While the volume 
of the arm is being recorded the pressure in the cuff is suddenly 
raised to about the diastolic arterial pressure by opening a valve 
that places the cuff in communication with a large bottle contain- 
ing air under pressure. The pressure in the cuff obstructs the 
veins, but leaves the arteries open. For a short time therefore 
the blood flows freely into the arm, .but cannot escape. At this 
time the swelling of the arm, as indicated by the volume recorder, 
corresponds to the normal rate of arterial inflow. Naturally only 
the first portion of such a record can be used; (1) because the 
inflow is soon obstructed by the collection of blood in the veins 
and capillaries, and (2). because the rising venous pressure will 
eventually force blood beneath the obstructing cuff. The opera- 
tion of these factors causes a gradual lessening in the rate of arm 
swelling, which is apparent on the tracings. The longer the period 
of a constant rate of swelling the greater the reliance that one 
may place on the accuracy of a given record. In order to increase 
the reservoir in which blood may collect without raising the pres- 


• Studien zur Pulslehre, Freiburg, 1S92. 

’ J. von Krics, Ueber die Mcthoden zur Bcobachtung der artcriellen Blutstromung bcim 
Menscben, Zeitschr. f. exp. Path. u. Therap., 1911, is, 453; Christen, Tachogramm. Pulavolumen. 
und Schlagvolumen, Zeitschr. f. exp. Path. u. Therap., 1911, ix, 007, 

• Gesammelte Schriften, WQrzburg, 1901, iii, 550. 

• On the Determination of the Rate of Blood Flow Through an Organ, Jour. Phi's., 1905, 
xxxii, p xlvii. 

*“ A. W. Hewlett and J. G. Van Zwaluwenburg, The Rate of Blood Flow in the Arm, Heart, 
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sure in the vessels^ a slight elevation of the arm, which tends to 
empty the veins, is of considerable technical importance. 

The second method for determining the blood flow in the hand 
is that described by G. N. Stewart.'^ As it involves a measure- 
ment of the amount of heat given off from the hand in a calorimeter, 
it will be referred to as the calorimetric method. This method 
depends upon the principle that the heat thus given off is derived 
almost entirely from the blood that circulates through the hand. 
Knowing (1) the amount of heat given off from the hand, and (2) 
the temperature of the blood which enters and that which leaves 
the hand, one may calculate how much blood may have passed 
through in order to give off the heat eliminated. 

Psychic Effects. Over thirty years ago, A. Mosso^^ showed 
that increased attention and mental work caused a diminution 
in the volume of the arm and in the size of the volume pulse. 
These observations have since been confirmed and extended by 
numerous investigators,*^ and the relation of these volume changes 
to those occurring in other parts of the body, as well as their rela- 
tion to the different types of psychic stimuli, have been repeatedly 
studied. According to Weber the following changes in the distribu- 
tion of blood in the bod5^ occur as a result of mental or emotional 
activity. 


Weber’s Table. 


1 

[ Brain. 

External 

head. 

AbdomiDal 

organs. 

1 

Limbs and ex- 
' tcmal trunk. 

An impulse to motion with or without 

1 




execution of the movement . 

! + 


— 

' + 

Mental work 

i + 


+ 


Terror (surprise) 

. + 


+ 


Pleasure 

+ 

+ 


+ 

Unpleasant sensations 



+ 


Sleep 

+ 

— 


+ 


+ indicates an increase and — indicates a diminution in the content of blood in the part. 


It will be seen that most emotional and mental processes, with 
the exception of pleasurable sensations, are associated with tem- 
porary decreases in the arm volume. These changes are accom- 
panied by changes of a similar character in all the extremities and 
in the surface of the trunk and by changes of an opposite character 
in the volume of the abdominal organs — a reciprocal relation which 
is rather general, and is known as the Dastre-Morat Law. The 
above changes in arm volume are usually associated with corre- 
sponding changes in the size of the volume pulse. 


” The Measurement of tbo Blood Flow in the Hands. Heart, 1911, iii, 33. 

“ Die Diagnostik dcs Pulses, Leipzig, 1879. 

“ A. Mimann, Elemcnte dcr Psychodj-namik, Leipzig, 1905. E. Weber, Der Einfluss psj- 
chischer Vorgangc auf den ICOrper, Berlin, 1910. 
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These psychic vasomotor changes also affect the blood flow 
through the arm. When the subject’s attention or interest was 
aroused we have repeatedly observed a sudden reduction in blood 
flow, which might amount to 30 per cent, or more; and such sudden 
changes have occasionally proved confusing when the effect of 
other factors upon the blood flow in the arm was being studied. 
These sudden changes in blood flow are particularly marked in 
young and neurotic individuals. 

Effect of Exercise. Since the experiments of Chauveau and 
Kaufmann^^ on the horse it has been known that the voluntary use 
of muscle is associated with a marked acceleration of the local 
blood flow, the increase in the experiments of these investigators 
being from four to nine times the resting flow. Volume changes 
in the arm of man during local exercise are difficult to measure 
by the plethysmograph, because the exercise disturbs the tracings; 
but direct measurements of the arm volume before and after exercise 
show increases in volume, which may amount to 200 c.c.‘® The 
rate of the blood flow in the arm of man is certainly markedly 
increased, for we^® found the flow from three to eight times the 
normal immediately folloAving local exercise, and Stewart obtained 
a definite increase for the hand in one experiment.*’^ 

Muscular contractions produced in animals by stimulation of 
the local nerves seem to be much less effective in accelerating the 
local blood flow.*® Massage causes no arm swelling.*® It would 
seem that the local circulatory changes are due only in small 
part to the mechanical effect of the muscular contractions; in the 
main they are due to vasomotor effects associated with the normal 
voluntary innervation of the muscles sent out from the higher 
nerve centres, for Weber^® has shown that marked swelling of the 
arm may be induced in a motionless person during hypnotic sleep 
merely by the suggestion of motion in this arm. 

Exercise of one arm has but little effect upon the blood flow 
in the other motionless arm. We have®* found no change or a 
slight increase, and Stewart®® found a moderate diminution. In 
Weber’s experiments during hypnosis the volume of the opposite 
arm changed but slightly — sometimes in one direction and some- 
times in the other. Vigorous exercise, with rise of blood pressure 
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and warming of the body, will, however, increase the flow in an 
unused extremity. For example, immediately after violent exercise 
on the stationary bicycle the blood flow in the arm is considerably 
increased, but it falls with the fall of blood pressure, and the flnal 
level may be but little different from the original. In some individ- 
uals, however, the final level is somewhat raised due presumably 
to the warming effect of exercise. 

Thermic Effects. The circulation in the arm is exceedingly 
sensitive to thermic influences, whether acting upon the local skin 
surface or upon some distant part of the bod}'’. When subjected 
to heat the arm becomes larger and softer, the skin becomes warm 
moist, and often reddened, the arteries feel large and soft, and the 
veins stand out prominently. All methods of study show that 
when heat is applied to the arm the bloodvessels tend to relax. 
The swelling of the arm may amount to 70 c.c.,^^ the volume 
pulse becomes larger, the tachogram higher, the blood flow 
may be increased from three to eight times the original,^® and 
the venous pressure rises. If the application of heat causes pain 
there may be a temporary constriction of the vessels of the arm, 
owing to the psychic effect of the pain, following which the usual 
dilatation occurs. After the arm has been exposed for some time 
to high temperatures there is a tendency for the vessels to remain 
dilated and the blood flow rapid, even though the arm is subse- 
quentlj' somewhat cooled. It has been maintained, though to my 
mind not proven, that a paresis of the vessels exists in such cases.^^ 
Mild degrees of burn, as indicated by local reddening, which persists 
for days, are certainly due to a paralj'tic hyperemia, affecting 
chiefly the skin capillaries. 

When the arm is exposed to local cold it tends to shrink. Gloves 
and rings fit more loosely, the skin feels cold and is pale or cyanotic, 
the radial artery is small and hard, the cutaneous veins become 
smaller or may disappear, the tachogram and volume pulse lessen in 
size, and the blood flow diminishes to one-fourth of the normal or 
even less. When the cold is intense and continued for some time the 
volume of the arm may again increase slightly,-® and somewhat 
more heat is said to be given off from the hand at such extreme 
temperatures.-® In most persons, howe^'er, we have been unable 
to obtain an increased blood flow during exposures to water suffi- 
ciently cold to cause considerable pain. The skin cyanosis and 
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swelling during exposure to cold can be explained as due to dilata- 
tion of the cutaneous capillaries and venules with edema without 
there being necessarily a dilatation of the smaller arterioles which 
chiefly govern the blood flow. 

Changes in the room temperature markedly influence the blood 
flow in the arm. Variations of 50 per cent, in the flow may be 
produced by changes in room temperature^® .even when the subject 
feels subjectively comfortable. The variations produced by chilli- 
ness on the one hand to beginning perspiration on the other will 
cause variations in the flow through the arm that may amount 
to seven to ten times. The relation of these changes in the flow 
to the flow pulse of the brachial is interesting and instructive. 
Ordinarily most of the blood enters the arm through the brachial 
artery during the primary systolic pulse wave, and but little enters 
during the remaining portion of the pulse cycle. In a set of experi- 
ments on a normal individual®^ it was found that during exposure 
to a cold room the primary pulse wave was diminished about pro- 
portionally to the diminished flow% and that the main entrance of 
blood still occurred during the primary systolic wave. Approxi- 
mately the same relation held during warming of the room up to 
moderately increased rates of blood flow. When the flow became 
very rapid, however, the size of the primary wave did not increase. 
At this time a continued rapid flow occurred throughout the entire 
pulse cycle. Apparently the large arteries had reached a maximum 
size, but the smaller arteries, which mainly govern the flow, had 
continued to dilate and allowed a rapid continuous stream to pass 
through them. 

Thermic stimuli in addition to producing local changes in the 
circulation also influence the circulation in distant parts of the 
body. In general the application of heat or cold to one extremity 
causes a volume ehange in the same direction in the other extrem- 
ities, and a volume change in the opposite direction in the abdominal 
organs.®® Stewart®® has shown that these vasomotor reflexes also 
affect the blood flow in the hand, and that they may be conve- 
niently studied by plunging one hand in hot or cold water while 
the flow in the other is being recorded. The application of heat 
or cold to the interior of the stomach will cause a variation in 
volume of the extremities in the opposite direction from the effect 
of heat or cold applications to the skin (Miiller®^). Although the 
two arms tend to vary in the same direction it is possible when one 
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is exposed to cold and the other to heat for the flow to be slow in 
the former and fast in the latter. 

It is evident, therefore, that thermic applications produce marked 
variations in the circulation in the arm, and that they may do this 
either through direct action or through distant reflexes. To what 
extent slight variations in the temperature of the blood may influ- 
ence the peripheral blood flow through an action on the medullary 
centres has not been accurately determined for man. We know 
that in animals such action may occur,^® and there is suggestive 
evidence that the temperature of the blood may be an important 
factor in the normal vasomotor control of man.®® We have noticed 
repeatedly that when the body temperature has been somewhat 
reduced the blood flow through the arm tends to fall under slight 
provocation even though the local circulation had been fairly 
good previously.®^ Also, the general experience in hydrotherapeutic 
institutes has emphasized the importance of preventing heat 
losses sufficient to lower the body temperature when attempting 
to get a good reaction following cold procedures. 

Other Physiological Factors. In addition to the effect of 
the psychic processes, exercise, and thermic influences it seems to 
us probable that other physiological factors may influence the 
blood flow in the arm of man, for in our experience the rate may 
vary considerably on different days even though the room tempera- 
tures are carefully controlled. As yet, however, we do not know 
the exact nature of these factors. 

The Arm Circulation in Different Individuals. The blood 
flow in the arm varies considerably in different individuals. In 
our first paper®® we stated that the flow usually lay between 2 c.c. 
and 4 c.c. of blood flow per 100 c.c. of arm substance per minute. 
A wider experience, however, has caused us to modify these figures. 
In our original experiments the subjects were usually stripped 
to the waist and the room was often somewhat chilly, both of 
which factors would tend to lessen the flows. At present we regard 
the usual variations of blood in the arms of normal individuals 
as from 2 c.c. to 8 c.c. of blood flow per 100 c.c. of arm substance 
per minute, while for a given individual variations of 50 per cent, 
are not uncommon. Stewart’s figures for the hand varied from 
3.5 c.c. to 14 c.c. of blood flow per 100 c.c. of hand substance per 
minute, while the variations in a given indi\ddual were insignificant. 
We have shown that this difference in rates as obtained by the 
two methods also holds on a single individual,®® the caloric method 
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usually giving a more rapid blood flow in the hand relative to its 
volume than does the plethysmograph method for the arm, and 
we are inclined to attribute these differences to an actual differ- 
ence in the circulation, the flow in the hand relative to its volume 
being greater than in the arm. 

When we compare pathological individuals under ordinary condi- 
tions with these normal standards Ave usually find that their blood 
flows in the arm or hand fail within the normal limits of variation. 
This rule holds for such conditions as severe anemia, hypertension, 
and heart disease except in the stage of badly broken compensa- 
tion. Slow rates are associated in general with cold extremities. 
The slowest that I have encountered Avas in a patient with dead 
fingers in whom the flow was 0.7 c.c. of blood flow per 100 c.c. of 
arm substance per minute. Stewart also found a slow flow in this 
condition. The most rapid flows are encountered in those with 
Avarm extremities, and of these patients with severe types of Graves’ 
disease show the fastest rates. The most rapid rate that we haA’^e 
encountered under ordinary conditions of room temperature Avas 
19 c.c. of blood flow per 100 c.c. of arm substance per minute. 

During continuous fever the blood flow in the arm usually lies 
within the normal limits of variation. To what extent it differs 
from what would be the usual flow for the individual studied has 
not been determined. When the temperature is rising during feA^er 
the blood Aoav in the arm is relatWely slow,"*® and during a chill 
the Amlume pulse becomes decidedly smaller When the tempera- 
ture is falling, on the other hand, the floAV is relatively fast and 
the Amlume pulse is large. 

In general the size of the volume pulse in different indiAoduals 
corresponds fairly well to the rate of blood Aoav in the arm, the 
larger the pulse the more rapid the flow, etc. The main entrance 
of blood into the brachial artery occurs during the primary systolic 
pulse AA-ave, after which there is little or no floAv. We haA’-e already 
pointed out that AA'hen an indiAudual is A'^ery AA'arm this relation 
does not hold, for the flow is then increased out of proportion to 
the increase in the primary AvaA’^e and the blood enters the arm 
rapidly throughout all portions of the pulse cycle. This was found 
to be true also during muscular exercise and in the rapid flows of 
seA'ere GraA’es’ disease. In aortic insufficiency the opposite condi- 
tion may hold. The Amlume pulse in typical cases is unusually 
large,^® and following the primary waA^e an evident back floAV 
throughout the remainder of the pulse cycle is sometimes but not 
always present. jNIore blood, therefore, may enter the brachial artery 
during the primary aa^ra'c than floAvs through the arm during the 
whole pulse cycle. This back Aoav in the brachial is not, however. 
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characteristic of aortic insufficiency. As we shall see a short wave 
of backflow is evident in the nitroglycerin pulse, and probably 
occurs to a lesser extent under other circumstances. It seems 
possible also to have a slight continuous backflow in other condi- 
tions. 

Vascular Reactions in Disease. The normal response of the 
vessels of the arm to psychic and thermic stimuli may be modified 
during disease. Two methods have been used for studying these 
abnormal vasomotor reactions. In the first, plethysmographic 
records are taken while the individual is subjected to some stimulus, 
such as mental work, pain, or the application of heat or cold to 
the skin. According to the second the blood flow is determined in 
one hand while the opposite hand is thrust into hot or cold water. 

Weber^^ who has made a special study of psychic processes, 
found that there was a tendency for the usual vasomotor reflexes 
associated with attention, and the suggestion of movement to be 
lessened or even to be reversed during mental or physical fatigue. 
The reflexes normally produced by pleasant or unpleasant stimuli, 
on the other hand, were usually unaffected during fatigue. He 
states also that patients with Graves’ disease, neurasthenia, or 
hysteria often showed such fatigue phenomena more readily than 
do normal individuals, and that in some of these patients this 
diminution or reversal of the normal reflexes was constantly present. 

The vasoneuroses of which Raynaud’s disease may be taken 
as a type have been studied by Curschmann, Simons, and Stewart. 
It is generally agreed that such patients usually show abnormal 
variations in their vasomotor reflexes. As yet, hoAvever, there is 
no general agreement as to character or constancy of these varia- 
tions. Curschmann'*'* found an abolition of the plethysmograph 
reactions to thermic and to various psychic stimuli. Simons'^ 
found variable reactions at different times and a lack of symmetry 
in the reaction on the two arms. Stewart'*® found a transient 
reaction to cold followed by an increase in the blood flow. It 
would seem not unlikely that such patients show considerable 
variations among themselves, and that a given individual may 
show different reactions at different times. 

Organic lesions of the nerves or of the central nervous system 
may also affect the vasomotor reactions of the e.\tremity. Simons**" 
found that the vascular reactions of the hand depended upon an 
intact condition of the median and ulnar nerves and was inde- 
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pendent of tlie conditions of tlie radial nerve. Stewart found a 
transient reaction in patients with neuritis and an abolition of 
reactions in an old hemiplegic hand. 

Arteriosclerosis, as shown by Romberg and his schooh® also 
tends to abolish the reflexes produced by the application of ice to 
the upper arm. It is interesting, however, that a thickened radial 
artery, especially in continuous hypertension, may show a normal 
or increased reaction. In such cases it may be assumed that the 
thickening is due to a hj^iertrophic muscle which shows normal 
or increased reactive power. In advanced heart disease the vascular 
reactions may be absent.^® 

Therapeutic Effects. Thus far we have accumulated rela- 
tively few data concerning the effect of drugs upon the circulation 
in the arm. It seems certain, however, that the most effective 
measures at our disposal for influencing this circulation are thermic 
stimuli applied either locally or to some distant part of the body. 
Skin irritants, such as mustard, produce a local dilatation of the 
cutaneous capillaries and venules, but their action upon the blood 
flow through the part, aside from thermic effects, is relatively 
slight.®® One may reconcile these observations by assuming that 
the chief factor controlling the blood flow is the state of contrac- 
tion of the small arterioles, and that mustard produces a dilatation 
of the cutaneous capillaries and venules without a corresponding 
dilatation of the underlying arterioles. 

The intravenous injection of strophanthin®^ or digalen®® in thera- 
peutic doses affects neither the volume of the arm nor its normal 
reaction to the application of cold. Such injections are said, how- 
ever, to affect the tonus of the larger arteries.®® Intravenous injec- 
tions of caffeine diminish the arm volume and intravenous injections 
of sodilun nitrite increase it.®^ We have found that medicinal doses 
of nitroglycerin dropped on the tongue produce definite changes.®® 
Witliin a few minutes the arm volume increases and the volume 
pulse becomes larger. The pulsations of the brachial artery as 
obtained by the Erlanger sphygmomanometer also become larger. 
The blood flow through the arm is not greatly affected. The flow 
pulse shows that a large arterial wave enters the arm and that 
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it is in large part immediately reflected. We have assumed in such 
cases a marked relaxation of the larger arteries of the arm, which 
allows a large pulse wave to enter, while at the same time the 
finer arterioles are contracted and do not allow the blood to flow 
through them. Owing in part to the relaxed condition of the 
large arteries the wave is reflected from the periphery. 

Conclusions. In studying the local circulation in the arm of 
man, local conditions must be kept constantly in mind. The 
tachogram, the volume pulse, and the finer waves of the radial 
pulse depend in large part upon the condition of the larger arteries. 
The blood flow and the temperature of the part depend largely 
upon the condition of the finer arterioles. The color of the part 
depends in part upon the condition of the cutaneous capillaries 
and venules and in part upon the local flow. Changes in any of 
these cannot be referred unreservedly to changes in the heart 
action. 

Many changes in the local circulation can be referred to thermic 
effects, and the function of the skin in serving as a physical means 
of heat regulation must be borne constantly in mind. Conditions 
of chilliness or warmth, whether occurring as a result of external 
temperature or as a result of fever, influence most markedly the 
peripheral circulation in the extremities. If we wish to increase 
the circulation in an extremity the most effective means at our 
disposal are general and local warmth. In comparison with these 
thermic measures the effect of drugs is insignificant. 


AN INSTANCE OF PREMATURE BEATS ARISING IN THE 
AURICULOVENTRICULAR BUNDLE OF A YOUNG 

CHILD. 

By Thomas Lewis, M.D., 

LECTURER IN CARDIAC PATHOLOGY IN THE UNIVERSITY COLLEGE HOSPITAL MEDICAL SCHOOL, 

LONDON, ENGLAND, 

AND 

Herbert W. Allen, M.D., 

SAN FRANCISCO, CALIFORNIA. 


E. H., a child, aged four and a half years, has been under observa- 
tion for eighteen months or more, and whenever examined has 
shown premature beats of a curious but constant type. 

Family History. Both parents are living and well. The motlier 
has had at least one attack of rheumatism. Three sisters and 
brothers are living and well. 

Previous Illness. As a baby had chickenpox. In November; 



668 LEWIS, ALLEN: PREIMATUBE AURICULOVENTRICULAR BEATS 


1910, had a severe attack of measles, lasting about four weeks. 
No history of rheumatic infection or other illness. 

Examination shows a child somewhat small for his years, hut 
apparently quite healthy. Is able to play and to get about mthout 
any evident cardiac distress. 

Heart: Percussion outline normal. Sounds are everywhere clear. 
The normal rhythm is interrupted by moderately frequent premature 
contractions, each of which is accompanied by two heart sounds. 

• No abnormalities are detected in the other organs. 


Fia. 1 



Fig. 2 



JBraclial 

• 


Fic. 3 




Figs. 1, 2, and 3. — Simultaneous tracings from the brachial and jugular pulses, each showing 
one or more premature beats. 


Description of graphic records: In 'polygra'phic curves (Figs. 1, 
2, and 3) a slight degree of sinus arrhythmia is evident, and this 
rhythm is interrupted from time to time by premature beats, 
which, allovdng for the sinus arrhythmia, are followed by com- 
pensatory pauses. Each rhjdhmic radial beat is accompanied 
in the venous tracing by a, c, and v waves, as seen in the accom- 
panjdng tracings. At the occurrence of a premature beat a large 
composite wave is seen in the jugular tracing, occurring at or a 
little before the expected time of a c wave, and also at the expected 
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instant for the rhythmic auricular wave. The tall composite wave 
is evidently due to a simultaneous contraction of auricle and ven- 
.tricle, the ventricular contraction being premature while the auri- 
cular contraction belongs to the normal series of such beats. The 
polygraphic pictures are consequently typical examples of premature 
contractions arising in the ventricle, disturbing the ventricular 
rhythm, while the auricular rhythm remains undisturbed. 

Electrocardiographic curves show the same events quite clearljL 
Examples of the three leads are shown in Figs. 4, 5, and 6. In 
each of these curves two or three premature beats are seen. In 
lead I (Fig. 4) there are three such beats. They resemble the 
normal ventricular beats except that R is shorter, S deeper, and 
T somewhat taller. The rhythmic auricular contraction falls in 



Figs. 4, 5, and 6. — JEIectrocardiograms from the same case showing the three leads; lead /, from 
right arm to left arm; lead lit from right arm to left leg; lead J/J, from left arm to left leg. 


each instance on the upstroke of T, but the relation of the buried 
P summit varies somewhat in relation to the apex of T, being near 
its summit in the central disturbance and near its onset in the 
last disturbance. In lead 11 (Fig. 5) there are two premature 
beats. The ventricular complexes of these beats have a similar 
form to the rh}i;hmic beats except that R is taller and Q is deeper, 
while T is somewhat reduced. The sequential auricular contrac- 
tion falls with S in the case of the first premature beat. In lead 
111 (Fig. 6) there are two premature beats, the ventricular com- 
plexes of which have tall R summits, deep Q deflections, and in- 
verted T summits, as compared with the sequential beats. The 
sequential P falls directly before and with Q of the first premature 
beat, and with and directly after S of the second premature beat. 
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The electrocardiograms therefore show the ordinary events 
as they are recognized in premature ventricular contractions so 
far as the relationship of separate auricular and ventricular con- 
traction is concerned. The peculiarity of the curves lies in the 
resemblance between the ventricular complexes of the premature 
beats and those of the rhythmic beats of the same case. This 
resemblance is so close that the premature beats can only have 
arisen in impulses which have passed along the normal channels 
of conduction which join auricle to ventricle. They are beats 
which are known to be of supraventricular origin, meaning by 
this term beats propagated from impulses arising above the level 
of the main division of the auriculoventricular bundle. The minor 
alterations in the shapes of the complexes in the three leads, changes . 
which have been already described, are not incompatible with 
this view, for similar changes are Icnown to occur when premature 
beats arise in the auricle. The changes result from prematurity, 
and in a measure are comparable to those which are seen with 
changes of heart rate; they have been described with other phe- 
nomena of a similar character under the term “aberration.” 

The premature beats of the present ease, though arising above 
the main division of the bundle, have not interfered with the 
sequential contractions of the auricle; it may consequently be pre- 
sumed they have arisen at a lower level than the main mass of 
auricular tissue; in other words, either in the auriculoventricular 
node or in the main bundle itself. If these beats arose in the auri- 
euloventricular node we should anticipate simultaneous contrac- 
tions of auricle and ventricle propagated from this point. But, 
as a matter of fact, and as the curves show, synchronism of con- 
tractions when it does occur is a coincidence, for the auricular 
beats evidently originate in the normal impulse centre, the sino- 
auricular node, wloile the ventricular beats come from an extraneous 
point. 

There seems only one possible objection to the interpretation 
of these contractions as having their origin in the bundle itself. 
If they arose in the auriculoventricular node at such instants 
that the impulse sent back to the auricle always found this chamber 
in the refractory state, then the auricle would not contract in 
response to the nodal impulse and the synchronism of the auricular 
and ventricular beats might be readily explained. But, as a matter 
of fact, this explanation will not suffice in the case of the present 
figures. If we take the time for the retrograde impulse at the same 
length as the P-R interval, then in the case of Fig. 4 the impulse 
of the central premature beat should have reached the auricle 
before it contracted in response to the impulse from the pacemaker; 
on the other hand, allowing the same interval, the retrograde 
impulse would not reach the auricle in the case of the last premature 
beat of Fig. 5 until the sequential auricular systole was completed. 
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And it is a matter of indifference wliat length of time is allowed 
for the retrograde impulse, for whatever the length the explanation 
of the transmission of such impulse would break down in the case 
of one or other of the premature beats considered. We are there- 
fore forced to the conclusion that the premature contractions arose 
at a point so far distant from the auricle that (as in the case of the 
interpolated ventricular contractions) no impulses are sent back- 
ward to the auricle. Presumably such a point is to be found at a 
lower level than the auriculoventricular node, and, as we have 
already concluded from the shape of the premature ventricular 
complexes that they arose above the level of the main division 
we must perforce locate the point of origin in the main stem of 
the bundle. 

Another example of beats of the same sort, though perhaps the 
instance was less clear, was described in the Quarterly Journal 
of Medicine, October, 1911, v, p. 1, No. 17. 

Summary. An instance of premature contractions is described 
in a child, aged four and a half years; the point of origin of the 
. beats was probably to be located in the main stem of the auriculo- 
ventricular bundle. 


THE PROBLEM OF THE ALIEN INSANE.i 

By Spencer Lyman Dawes, M.D., 

STATE COMMISSIONER ON THE ALIEN INSANE, ALBANY, NEW YORK. 

A DEFINITION of the word “problem” is “a matter difficult of 
solution or settlement.” Certainly in the latter sense it is diffi- 
cult of settlement if not of solution, and the question of the alien 
insane may be considered a problem. 

Nowhere in the civilized world does so anomalous a condition 
exist as regards the insane as in the United States, due in the main, 
as we shall see, to the inadequacy of the Federal laws, both as to 
the admission of immigrants and the deportation of insane aliens. 
Five years’ aetual residence at least, from the date of admission 
into this country are required before an alien can become a citizen, 
yet the law as to his deportation, even though he has never given 
any evidence of a desire to become a citizen; even though he be 
incurably insane; even though he is a public charge, says, under 
Subdivision 3 of Rule 22 of the Department of Commerce and 
Labor, Bureau of Immigration and Naturalization, that the State 
of New York must present an application which, among other 


' Rc.id at tlie Two Hundred and Forty-ninth RcKular Meeting of the Society of Medical 
Jurisprudence of New York City, Monday, December 9, 1912. 
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things^ shall be accompanied by a medical certihcate containing 
the follo’ndng; 

“(o) An explicit statement that the alien is a public charge, 
where and how, and, if in an institution, the date of admission 
thereto. 

“(6) A full and accurate statement of the alien’s disabilities, 
mental or physical; also whether or not a complete cure is possible; 
and if yes, when; and if not, whether partial cure may be expected; 
and to what extent the alien will thereafter be self-supporting. 
Also, in insane cases, recovered or apparently recovered from the 
attack, whether new attacks are to be expected. 

“(c) Whether or not the disabilities described constitute the 
sole causes why the alien is a public charge; any other causes to 
be stated. 

“ (d) Whether the causes which render the alien a public charge 
existed prior to landing or arose subsequent thereto, and in the 
former case the reasons in detail justifying such a conclusion. 

“Where the bureau so directs, the application must be further 
accompanied by a complete copy of the clinical or general history 
of the case as shown by the hospital records, including the state- 
ments of relatives and friends. If deemed advisable by the local 
immigration officer, it may be further accompanied by the cer- 
tificate of an officer of the Public Health and Marine. Hospital 
Service in relation to the alien’s condition.” 

This rule is based upon the immigration laws of the United 
States, which further provide that the alien may not be deimrfed 
at all if he has been in this country for a period of three years or 
more, the State of New York being then obliged to care for this 
alien for the rest of his natural life, notwithstanding the possible 
as well as probable fact that he may not have been a resident of 
the State but a very short time. In short, while it takes five years 
for an alien to become a citizen, he can, by being within the borders 
of the United States for three years, and at no time in any way 
contributing to the support of the Commonwealth, be in a position 
to compel the State of New T’ork or any other State to maintain 
him during the remainder of his life. 

The ordinary procedure, as we can readily see, makes it fairly 
difficult for the State of New York to rid itself of undesirable aliens, 
even when a common-sense point of view is taken of the meaning 
of the law. It seems, however, that it was not sufficiently difficult 
in the eyes of the Department of Commerce and Labor, so a rule 
was promulgated known as “Decision No. 120.” This decision 
was rendered by Charles Earl, solicitor of the Department of 
Commerce and Labor, January 11, 191.2; later (February 3, 1912) 
approved by Attorney-General Wickersham. The history of this 
decision is to be found in the report of the Bureau of Deportation 
for the year ending September 30, 1912, and in brief is as follows: 
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“The decision referred to an insane alien at the Manliattan State 
Hospital who has been certified to by this bureau as becoming a 
public charge on account of insanity. The certificate set forth 
that her mental disease resulted from causes existing prior to 
landing, such causes being constitutional psychopathic tendencies, 
mental instability, and deficiency, and was endorsed by a passed 
assistant surgeon of the Public Health and Marine Hospital Service, 
who certified that in his opinion the patient was insane from 
predisposing causes existing prior to landing, and that his opinion 
was based upon a careful examination of the alien, the history 
of the case, and the records on file at the institution. Further- 
more, an independent examination on the part of the Commis- 
sioner of Immigration at Ellis Island by a lay immigrant inspector 
corroborated the details of the history, and, as the result of the 
combined examination on the part of the passed assistant surgeon 
of the Public Health and Marine Hospital Service, the medical 
members of this bureau and the lay immigrant inspector attached 
to the immigration station at Ellis Island, the Commissioner of 
Immigration recommended the deportation of this alien in accord- 
ance with the laws. The honorable solicitor who, we are led to 
believe, can make no claim to either any general medical education 
or any knowledge of what pertains to the diagnosis of mental 
incapacities, examined the same medical records and the testimony 
of the various alienists, both State and Federal, and arrived at 
the conculsion that “ neither the history of the case nor the hospital 
records as presented to the department contained any reference 
whatever to causes existing prior to landing, giving rise to the 
alien’s present insanity. 

“That the statement that the alien’s insanity is caused by 
constitutional psychopathic tendencies or mental instability, or 
other predisposing causes existing prior to landing, is given in the 
form of a bald medical opinion or conclusion, unaccompanied by 
any facts or reasons showing on Avhat it is based. 

“That there is not an affirmative fact in the record, including 
the family history and the hospital history of the alien, tending 
to show either that the alien exliibited constitutional psychopathic 
tendencies and mental instability at the time of landing or prior 
thereto, or that such constitutional psychopathic tendencies, or 
mental instabilitj^ or other predisposing causes likely to lead to 
insanity, could by any known means have been detected at that 
time. 

“That in view of this wholly negative aspect of the evidence. 
It must be assumed that the medical opinion concerning the under- 
lying insanity and the prior existence thereof is wliolly cx post 
facto, because the alien has become insane; the alien was a person 
of constitutional psychopathic tendencies and mental instability; 
and because the alien was such a person when insanity developed, 
the alien was such a person at all prior times. 
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"That in many cases, as in this, some circumstances or event 
in the life of the alien since landing affirmatively appear from the 
evidence, suggesting to the ordinary mind an adequate cause to 
account for present insanity, independently of any constitutional 
psj^chopathic tendencies or mental instability on the part of the 
individual, e. g., as the account in the present case of a sexual 
assualt upon an ignorant sixteen-year-old girl in her own home, 
and the ensuing shame and worry on her part.” 

As a matter of fact, there was no record whatever of sexual 
trauma in this case, and the parents, the relatives, and friends of 
the alien positively denied that any such occurrence had ever 
taken place. Here we have the most remarkable position taken 
by a great department of the Federal Government, in whicli, from 
a medical standpoint at least, an uneducated, inexperienced, and 
entirely incompetent person undertakes to overrule, in a most 
nonchalant and matter-of-fact manner, the carefully considered 
opinions of the medical superintendent of a State hospital, a man 
of national reputation as an alienist; the chief of the Bureau of 
Deport.ation, ivhose experience in examining the mental conditions 
of aliens is not inconsiderable; a passed assistant surgeon of the 
Public Health and Marine Hospital Sendee, a sermce wliich claims 
to number among its members men of no small scientific attain- 
ments, and the Commissioner of Immigration at Ellis Island. As 
a result of this very remarkable position taken by tlie Attornej'- 
General of the United States, not only was the State of New York 
compelled to return tliis insane alien to a State hospital, but it is 
compelled to maintain her for so long as she may remain insane, 
which, it is believed, vdll be for the rest of her life. In addition, 
this decision was printed by the Department of Commerce and 
Labor and spread broadcast among the steamship companies and 
immigration officials, and used as a basis for the cancellation of a 
great number of warrants issued by the New Y'ork State author!- , 
ties. In fact, the department seems to lose no opportunity for 
treating with open contempt the medical opinions presented to' it. 

That I may not seem to be spealdng without warrant of fact, 
let me give an example (and here I quote from the report of Doctor 
Campbell, of the Bureau of Deportation, mentioned before). 

"A case of dementia prfecox of the paranoid tjqie was certified 
to by the medical superintendent of that hospital (Gowmnda State) 
on the grounds of constitutional psychopatliic tendencies, mental 
instability, and deterioration. Upon the recommendation of a 
lay inspector the Department of Commerce and Labor cancelled 
the warrant of arrest. Upon a request to the Department of 
Commerce and Labor by tliis bureau for an examination by a 
qualified medical officer of the Public Health and hlarine Hospital 
Serwee, the following decision of the Commissioner of Immigration 
was received through the Hon. John H. Clark, under date of October 
3, 1912: 
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“ ‘It is noted that Dr. Campbell requests that a properly qualified 
medical officer of the Public Health and Marine Hospital Service 
be assigned to reexamine the above-named alien with a view to 
her deportation. You are requested to advise Doctor Campbell 
that such a proceeding is deemed impracticable and unnecessary, 
as it is considered that this case has received the most careful 
attention, and the facts relating thereto were thoroughly inves- 
tigated before arriving at a decision. The matter is therefore 
closed so far as the bureau is concerned.’ ” 

In case, however, that the State authorities are fortunate enough 
to have surmounted these various stringent rules, they must still 
hear the expense of maintenance of the alien for a considerable 
period, as provided for in this Subdivision 3 of Rule 22 of the 
Department of Commerce and Labor: 

“The cost of maintaining aliens during these proceedings may 
he borne by the Government, but as to aliens who have become 
public charges from causes existing prior to landing, such cost will 
he allowed only for the period subsequent to the date of issuance 
of warrant of arrest, and then only in case this is followed by an 
order of deportation. Maintenance bills under tliis rule shall be 
delivered to the immigration oflBcer in immediate charge of the 
case within twenty days from the close of the calendar month in 
which occurs the death of the alien or removal from the institution 
for deportation, and failure so to render them shall relieve the 
United States from any responsibility for the payment thereof. 
If proceedings against a procurer or contractor are instituted 
(Sections 3, 5, or 20), immigration officers shall report to the 
United States District Attorney the amount of the cost of deporting 
the alien, including one-half of the entire cost of removal to the 
port of deportation, so that a proper effort may be made to recover 
such expense from the procurer or importer and the reimbursement 
of the Government and the transportation company for their 
respective parts thereof.” 

When deportation was first undertaken the State was reimbursed 
from the day of the admission of the alien into the State hospital, 
which, it would seem, was a most just proceeding if the alien was 
improperly in the State of New York. .This custom, however, 
was soon modified, and the State was reimbursed from the time 
that the Department of Commerce and Labor was notified that 
a deportable alien was in the hospital. Still another modification 
was later made, and the State was reimbursed from the time the 
State authorities were able to verify the landing of the alien in 
this country. As we have seen, it is now so arranged that the 
State is reimbursed only from the time that the warrant of 
arrest is issued, a matter of sometimes but a feiv days, while 
the time elapsing from the notification to the Federal Government 
by the Bureau of Deportation of the presence of an insane alien 
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in this State may be several months. And yet even though this 
alien be subsequently deported under Federal warrant, the State 
of New York must continue to maintain him instead of the Federal 
Government.^ Under the first method of procedure mentioned 
the moneys received from the United States Government for the 
reimbursement of this State more than paid the expenses of the 
Bureau of Deportation, but now the amount so received is but a 
trifle. 

Before further considering the subject of deportation, it may 
be vdse to take up the general proposition as to the whole number 
of insane in the State, the number of foreign born and the number 
of native born, the number of aliens, and the relation which the 
latter bear to the former, as well as to the methods employed, 
both at the ports of emigration and immigration, to prevent the 
entry of mental defectives into the United States. 

The statistics which are now presented are based upon figures 
obtained from the New York State Hospital Commission, and 
not upon data collected by this Commission. This statement 
is made for the reason that in the report which will be submitted 
at a later date, the figures wliich Avill be given will not correspond 
exactly vnth those wliich are given here, for the reason that the 
statistics gathered by the State Hospital Commission were not 
especially directed toward the question under discussion, but had 
for their main proposition the nathnty rather than citizenship, 
while the statistics which this Commission is now gathering, and 
which will be explained farther on in this paper, are based upon 
both natiUty and citizenship. It might be further added that the 
estimates as to cost of maintenance and as to actual numbers of 
aliens in the tables in this paper are smaller than the figures which 
will be submitted in the future report. 

In February, 1912, there were in the State Hospitals for the 
Insane 32,662 patients. Of these, 17,853 were native born and 
13,163 were foreign born, or, roughly speaking, 45 per cent, were 
of foreign birth. Of these a large proportion were aliens, but the 
exact number it is impossible to state. 

“In 1900^ the foreign born constituted 26 per cent, of the total 
population of the State, and in 1910, 29.9 per cent.” (These are 
census periods.) “The foreign-born population of the State there- 
fore contributes relatively a larger number of patients to the State 
Hospitals than the native population. The ratio of relative con- 
tribution to the ci\ni hospitals in 1903 was 2.44 to 1, and 1912, 
1.69 to 1. As children below the age of fifteen years rarely become 


2 See Rule 22 of Department of Commerce and Labor, Bureau of Immigration and Naturaliza- 
tion, November 15, 1911, third edition. 

s See A Statistical Study of the Foreign-bom Insane in the New York State Hospitals, b> 
Horatio Pollock, Statistician, State Hospital Commission, New York State Hospital Bulletin 
April, 1912, p. 10. 
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insane, a part of the relatively large contribution of foreign-born 
patients to the State hospitals is due to the fact that the immigrants, 
when they come to this country are largely between the ages of 
fifteen and forty years,' and therefore contain a relatively larger 
number of adults than the native population. As an offset, however, 
to the relatively greater number of adults among the foreign born 
is the relatively greater number of persons of advanced age among 
the native born. No statistics of the age distribution of the popula- 
tion of the State at the time of the 1910 census are available. It 
is therefore impossible to calculate just what allowance should 
be made in determining the relative frequency of insanity among 
the foreign born. 

“The study made by the Federal Census Bureau in 1914 showed 
that the relative frequency of insanity among the foreign born 
in the various States differed in accordance with the nationalities 
composing the foreign-born population. Taking the country as 
a whole, however, the foreign born, which in 1900 formed only 
19.5 of the total population of ten years of age and over, contributed 

34.3 per cent, of the insane. A closer comparison of the relative 
frequency of insanity among nationalities will be found in the 
analysis of first admissions for New York City. 

“The nationality of the insane population in the State varies 
as the tide of immigration shifts from one section of Europe to 
another. Until recent years the greater part of the immigrants 
settling in New York State came from Ireland and Germany. 
During the past decade these people have practically ceased to 
immigrate, but instead large numbers have come to the State from 
Austria-Hungary, Russia, and Italy.” 

Doctor Pollock says that relatively there has been a decrease in 
the insane population from Ireland, Germany, England, and Wales, 
and an increase in the insane population from Russia and Poland, 
Italy, and Hungarj'^ and Bohemia. (See Chart I.) The Census 
Bureau’s report of 1904 did not give separately the number of 
patients born in Austria. This country now contributes 4.5 per 
cent, of the population of the civil hospitals and 5.3 per cent, of 
the population of the hospitals for the criminal insane. 

On Chart II, which relates to the increase of native-born and 
the increase in foreign-born insane in New York State as compared 
with the general population, in their respective classes, the most 
striking fact is that during the period from 1900 to 1910 (which 
years are taken as a basis because they are census periods) the 
increase in the native-born population was IS. 4 per cent, as against 

44.4 for the foreign, and yet the increase in native-born patients 
in the civil State hospitals was 35.7 per cent, while the foreign 
liorn was 18.5. On the face of it this would indicate that the 
insanity rate among the foreign born was decreasing as compared 
iHth the native born; but if we go a little farther we will sec that 
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during practically this same period, or from 1903 to 1912 (which 
dates are taken because they approximate the census dates and 
are the only figures at present available), the State authorities, 
through the Bureau of Deportation, deported and repatriated or 



Chaht I. — Percentage of patients born in different sections of Europe admitted ann<ially to 
the New York State hospitals, 1889 to 1911. 


INCREASE IN NATIVE BORN POPULATION 1900-10 

INCREASE IN NATIVE BORN INSANE IN NEW YORK STATE HOSPITALS 1903-12 


PER CENT PER CENT 



Chart II. — Increase of native-born population compared with increase of native-born insane 
in New Y'ork State hospitals, 1903 to 1912. 


returned to their homes, 4,648 patients. .Ajid of these the probable 
number who would have remained in the State hospitals on May 
12, 1912, is 3350, making the total of foreign born 16,695, or an 
increase since 1903, of 48.3 per cent, in the foreign born as against 
35.6 per cent, native born. 
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Memoranda to accom'pany charts relative to increase of native- 
born and increase of foreign-born insane in Nexo York State com- 
pared with the general population in the respective classes. 

Native White Population of New York State. 

Number. Per cent, of total. 

1900 . 5,267,358 72.5 

1910 6,237,661 68.4 

Increase, 18.4 per cent. 


Foreign White Population of New York State. 


Number. Per cent, of total. 

1900 1,889,523 26.0 

1910 2,729,260 29.9 

Increase, 44.4 per cent. 


Patient Population of Civil State Hospitals. 


Native born. Foreign born. 

Number. Per cent. Number. Per cent. 

December 31, 1903 13,110 53.1 11,258 40.9 

May 6, 1912 17,792 50.4 13,345 42.3 

Per cent, of increase 35.7 18.5 


Number of foreign-born insane deported and returned to their 
homes from 1903 to May 1912, 4648. 

Probable number of these who would have remained in the 
State hospitals, May, 1912, 3350, maldng the foreign-born total 
16,695 and the increase since 1903, 48.3 per cent. 


INCREASE IN FOREIGN BORN POPULATION 1900-10 

INCREASE IN FOREIGN BORN INSANE IN NEW YORK STATE HOSPITALS 1903-12 

n PROBABLE INCREASE IN FOREIGN BORN PATIENTS HAD NONE BEEN DEPORTED .. 

;48.3 

44.4 

25 

18.5 

0 

CnABT III. — Increase in foreign-born population compared vith increase in foreign-born 
insane in New York State hospitals, 1903 to 1912. 

In computing the number that ivould have remained in the 
State hospitals at the time of the census of May 6, 191 2, it is assumed 
that the average complete hospital life of a foreign-born patient 
is eleven years, and that the number of those deported who would 
have left the hospitals before the time of taking the census bears 
the same relation to the whole number deported during the year, 
as the number of years elapsed since deportation bears to eleven. 
In other words, it is assumed that an equal number of discharges 
IS made during each year. While the result obtained by this method 
IS only an approximation, it may fairly be considered as indicative 
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of the probable result. The figures for the different years, with 
the fraction still remaining, are shown in the following tabulation : 


Probable number 
in hospitals Feb. 



Total foreign born 

Fraction remain- 

10, 1912, had none 

Year. 

returned to homes. 

ing May, 1912. 

been returned. 

1903-4 . . 

. . . 201 

3 

1 1' 

55 

1901-5 . . 

... 334 

4 

Tf 

121 

1905-6 . . 

. . , 336 

5 

Tf 

153 

1900-7 . . 

. . 403 

r, 

TT 

220 

1907-8 

. . . 470 

iV 

303 

190S-9 

. . . 539 

s 

1 1 

392 

1909-10 

. . . 089 

<4 

TT 

502 

1910-11 . , 

. . . 887 

1 0 

IT 

801 

1911-12, app. . 

... 785 

! 2 5 

1 3’ 2 

743 


4648 


3350 


These figures are not quite correct, as they are not based upon 
absolutely accurate data, but the number of aliens in the corrected 
tables wall be found to be, Ave are quite confident, greater than 
here given.^ 

INSANE PATIENTS ——GENERAL POPULATION 



Chart IV. — Increase of insane patients in all institutions in New York State, compared 
with increase of population, 1&90 to 1911. 


It is estimated by the statistician of the Nctv York State Hospital 
Commission, Doctor Horatio M. Pollock, that the cost of mainten- 
ance per annum for patients in the State hospitals averages S202 
per year, and that the total cost of maintaining an average patient 
is S22S2; so that the estimated cost to the State of New York 


* Chart IV gives a graphic illustration of the increase in the insane population of State 
institutions compared vdth the increase of general population, 1890 to 1011. 
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(excluding the hospitals for the criminal insane and King’s Park 
and Binghamton, which latter collectively have a population of 
5800, but for which no figures are now available) for the aliens in 
the State hospitals on September 30, 1911, if they live out their 
expectancy, would be approximately^ $10,000,000, and this refers 
only to the aliens now in the hospitals. 

Recognizing the serious economic factor to the State, the Legis- 
lature, at the suggestion of former Governor Benjamin B. Odell, 
Jr., created in 1904, what was then called the State Board of Alien- 
ists, and what the last Legislature (1912), with the approval of 
Governor Dix, has called more properly the Bureau of Deportation. 

Chart V shows the number of aliens deported from September 
30, 1903, to September 30, 1912, by years, as well as the economic 
saving effected each year. During the first year of the bureau’s 
existence it will be noted that 176 aliens were deported; that there 
has been a gradual rise in the number deported (and when the 
word “deported” is used repatriation is also included) each year 
up to and including the years 1910 and 1911, and that during the 
period of 1911 and 1912 there is an increase of almost 400, and 
that the total economic saving to the State during that period 
by this department of the State Hospital Commission has been 
$10,590,925. These figures as to cost are arrived at in the following 
way: 


INSANf ALIENS AMOUNT SAVED 

DEPORTED THE STATE 



CiiAiiT V. — lusane aliens deported by State Hospital Commission -nith ceonomie Pavings 

effected. 1903 to 1912. 
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Memoranda io accompany chart relative to insane aliens deported 
by the State Hospital Commission with economic saving effected 
1903-12. 

The annual cost of maintaining a patient in a New York State 
hospital averages $262 per year. This amount is made up of three 
elements, as follows: 


Hospital care, including food, clothes and treatment S188 

Investment charge, including interest on cost of building and depreciation . 70 

General supervision, including the expense of the State Hospital Commis- 
sion, the Bureau of Deportation, and the Psychiatric Institute ... 4 


The average hospital life of a patient is approximately eleven 
years. The total cost of maintaining the average patient is $2882. 
In case a patient is deported soon after admission the saving to 
the State would be the present worth of $262 expended annually 
for eleven years. This is found to be $2295. Therefore the 
economic saving resulting from deportations of alien insane each 
year, since the beginning of the fiscal year of 1903, is as follows: 


Economic saving 

Year. Alien deportation. effected. 

1903- 4 176 X S2295 8403,920 

1904- 5 299 X 2295 686.205 

1905- 6 307 X 2295 704 505 

1906- 7 352 X 2295 807.840 

1907- 8 424 X 2295 973,080 

1908- 9 489 X 2295 1,122,255 

1909- 10 613 X 2295 1,406,835 

1910- 11 784 X 2295 1,799,280 

1911- 12 1171 X 2295 2,687,445 


810,590,925 


Later on in tliis paper the methods employed for deportation 
and repatriation, as well as the difficulties encountered by the 
Bureau of Deportation, will be considered. 

The total estimated capacity of the civil State Hospitals for 
the Insane on September 30, 1911, as certified by the various 
hospital superintendents, was 21,276. The total population on 
that date, we will see, was, mthout including the hospitals for the 
criminal insane or King’s Park and Binghamton, 25,643. The 
overcrowding on the particular date was 4367. The number of 
aliens on that date was 4461. If we deduct from the total popu- 
lation the number of aliens, instead of being overcrowded 4367, 
it can be readilj'^ seen we wall have room and to spare for several 
years to come for our native-born insane. An example of this 
overcrowding may be seen if we take the figures of one hospital: 


Mai^hatta^; State Hostitai.. 


Capacity 35D0 

Population 4702 

Overcrowded . . • IlOG 

Aliens . • . . 1905 
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It must be remembered that there are two hospitals for the 
insane criminals, the figures for winch are not here included. It 
is unfortunate that we are unable to give more accurate figures, 
but we have been unable as yet to obtain full data as to Binghamton 
and King’s Park. 

A more interesting factor than the question of cost of mainten- 
ance, a more serious phase of the problem than the mere question 
of money, the question of heredity, will be seen by reference to 
Chart VI, which is based upon nativity and parentage of first 
admissions to the State hospitals for the year ending September 
30, 1911. 



1000 


Chart VI. — Nativity and parentage of first admissions to the State hospitals, year ending 

September 30, 1911. 


Memoranda to accompany chart on nativity and parentage of 
first admissions to the State hospitals for the year ending September 
30, 1911. 

Total first admissions to the State hospitals, 5700. Of these 
2737 were foreign born, 2923 native born, and 40 of unknown 
nativity. 

The foreign born first admissions constitute 48.36 per cent, of 
the total number of those whose birthplace was ascertained. 

The parents of 3519 of the 5700 first admissions were foreign 
born and of 1224 native born. 699 first admissions had mixed 
parentage, i. e., one parent was native born and the other foreign 
born, or one parent unknown and the other either native born or 
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foreign born. The parentage of 218 of the patients was unknown. 
The patients whose parents were of either foreign or mixed parent- 
age constituted 74 per cent, of the whole. If only the patients 
whose parentage was ascertained were considered, those ha\ang 
•foreign and mixed parentage constitute 76.9 per cent, of the 
whole. The first admissions with both parents of foreign birth 
constitute 64.2 per cent, of the patients the nativity of whose 
parents was ascertained. 

The most prevalent psychosis is a matter of some interest to us, 
from both the eugenic and the financial standpoint. As testified 



RATE FOR WHOLE STATE RATE FOR NEW YORK CITY 


Chart VII. — Rate of frequency of general paralysis and alcoholic insanity per 100,000 of 
population, first admissions, 1911. 


to by the various hospital superintendents, and by reference to 
the statistics of the State Hospital Commission, we are informed 
that the most prevalent psychosis is what is now generally 
known as dementia priscox, the second general paresis, and the 
third alcoholic dementia. Chart VII gives an illustration of 
the relative frequency of general paresis and alcoholic insanity 
among the native born and foreign born. There is no chart to 
show the relative frequency between the native born and foreign 
born as to dementia pnecox, the testimony of the hospital superin- 
tendents indicating that the difference is immaterial. It vdll be 
seen here that there is a far larger rate of general paresis and alco- 
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liolic insanity among the foreign born than among the native born 
when we consider the greater native-born population. There is 
an additional factor here whicli should attract our attention, and 
that is that a large proportion of the patients admitted to our 
hospitals of foreign birth are young adults, most of them in an 
otherwise healthy condition, while the admissions for the native 
born cover all ages up to and including very old. age. In these 
three psychoses it is no uncommon occurrence for a patient to 
have a lucid interval of a considerable length, during which time 
he is discharged from the hospital, and many of these patients 
marry and have offspring to whom, of course, is transmitted an 
hereditary taint, which may, in a considerable measure, account 
for the fact that the percentage of those having both parents of 
foreign birth is considerably greater than those having both parents 
native born. 

Memoranda to accompany chart relative to frequency of general 
paresis and alcoholic insanity among the native horn and foreign horn. 

General paresis and alcoholic insanity are of special significance 
on account of their being due to faulty methods of living. Among 
the 5700 first admissions to the State hospitals for the year ending 
September 30, 1911, there were 758 cases of general paresis and 
580 cases of alcoholic insanity. Comparing the number of cases 
with the general population, classified with respect to nativity, we 
find that in general paresis the native born of the State at large 
had 6 cases per 100,000 and the foreign born 14 per 100,000. Tak- 
ing the population of New York City alone, we find that there 
were 7 cases of general paresis per 100,000 of population among 
the native born and 16 cases among the’ foreign born. The rates 
of alcoholic insanity both of New York City and for the whole 
State were 5 per 100,000 among the native born and 10 per 
100,000 among the foreign born. 

An examination of the immigration officials and the representa- 
tives of the various steamship companies entering the port of 
New York throws a clear light upon the reason for tliis enormous 
burden of mental incompetents which this .State, more than any 
other State in this country, is obliged to bear. Various methods 
are employed at various points of embarcation. In some parts 
of southern Europe stations are maintained which are called “con- 
trol stations,” where the intending immigrant is examined by 
officials of the country from which they come and by steamship 
officials to ascertain if they come within the requirements of the 
Federal law. In addition to this they are examined again in the 
same manner upon the wharf of the steamship company before 
embarcation. In England there is but this one examination, 
which is conducted upon the wharf of the steamship company 
or upon a lighter which carries the immigrant to the ship. In 
Italy the examination is made at the various ports In- an official 
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of tlie Italian Government, in some instances assisted by (througb 
the courtesy of the Italian Government) an officer of the United 
States Public Health and Marine Hospital Service. The value 
of tliis examination as to the detection of mental incapacities or 
psychoses may be readily seen when we are told that the immigrants 
from southern Europe are examined frequently at the rate of about 
600 per hour, or 10 per minute; that the English immigrants are 
examined during the time required for the barge to go from the 
landing-place to the ship, which means that from 200 to 600 are 
examined in about half an hour, or from 7 to 21 per minute; and 
at the Italian ports (where it is claimed the examinations are the 
most thorough of any of those made at the ports of emigration) the 
lowest rate given is 200 per hour and the highest rate 400 per hour, 
or about 3 to 6 per minute. We are further told that these patients 
are under observation during their journey from the port of emi- 
gration to Ellis Island, but that no special examination is made 
as to their mental condition. As to what happens at Ellis Island, 
let me quote from an address of the Hon. William Williams, United 
States Commissioner of Immigration, before the Mental Hygiene 
Conference at New York City, November 14, 1912, in which 
address he says: 

“I shall refer only to the detection of the mental diseases with 
which immigrants may be afflicted, and shall show how inadequate 
are the ways and means which Congress has provided therefor. 
I am one of those who believe that the Legislature does only half 
its duty when it enacts a good law. The other half is to furnish 
adequate machinery and ways and means for its execution, without 
which the law accomplishes only a part of its purpose, and is there 
to perplex executive officials whose sworn duty and desire it is to 
execute it. 

“ Immigration to this country is at a very hea^>y rate. In round 
numbers it has, during each of the past ten years, averaged 900,000 
annually, and the great bulk of it has been through Ellis Island. 
Only last month there arrived at New York over 80,000 aliens, 
an average of nearly 2600 a day. Nor are the arrivals evenly 
distributed over the days of the months, on the contrary there 
arrive, sometimes for several days in succession, 4000 or 5000 a day. 
A great many of these people come from the poorer classes of the 
poorer countries of Europe. Their general physical condition is 
often far from good and their ignorance beyond belief. Not only 
are many illiterate, but many do not Icnow the days of the week, 
the months of the year, their ages, or any country in Europe out- 
side of their own. These people speak many strange tongues and 
dialects, and interpreters familiar with approximately forty are 
necessary to enable the Government authorities to converse with 
them. A number of those who are undesirable additions to our 
population are nevertheless admissible under the low requirements 
of existing law. Obviously the task of picking out from among 
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this heterogeneous mass those suffering from any mental disability 
is a gigantic one. It would be impossible of complete performance 
even if the medical staff were in size what it should be. But Ellis 
Island has to transact its heavj’^ business with the instrumentalities 
and facilities which Congress provides. It has in all 650 officials. 
Of these about 130 belong to the Public Health Service, which 
number includes all medical officers (doctors), hospital attendants, 
and nurses. The medical officers number only 21, far too few, for 
they have to perform a multitude of duties in relation both to the 
inspection of the masses of immigrants who arrive and the care 
of those detained in the Ellis Island hospitals for sickness, such 
sick numbering at times several hundred. 

“The process of medical inspection is roughly this: Each immi- 
grant passes before two medical officers who rapidly look him 
over with a trained eye and set aside for special examination all 
who bear any indications of physical or mental defects. Those 
so set aside are, for the purposes of mental examination, subjected 
to well systematized test questions, which the medical officers 
have evolved from their own special experience, and they apply 
also such recent modern and scientific methods as those worked 
out by Binet-Simon, Fernald, Goddard, and others. All such 
special cases, of which last year there were about 5000, are gone 
into very thorouglily and are often detained eight days, or longer, 
for mental. observation. But not enough cases are thus set aside, 
because the medical officers are compelled to work too quickly 
and lack the requisite number of interpreters to enable them to 
converse with each immigrant as he goes by. Furthermore, the 
space at Ellis Island available for the observation of immigrants 
suspected to be suffering from mental defects is too small.” 

And he further states that he has frequently called attention, 
to these matters, asking for an additional force of inspectors, for 
better accommodations for the examination of the incoming immi- 
grants, and for various other necessary matters, and that Congress 
has, to a limited extent only, taken note of these matters. And 
I should like to say just here that if the Federal Government, as 
constituted by Congress, were as heartily in accord with providing 
means for the detection of mental defectives as the authorities 
at Ellis Island are in the execution of the laws, a large measure of 
our problem would have been long since solved. 

There are two methods by which aliens are returned to their 
native country. One I have already described to you in an earlier 
part of this paper as deportation, in which all expenses are borne 
by the steamship companies. Tlie other is the method which is 
known as repatriation, and the most remarkable condition connected 
with the problem of the alien insane confronts us here. The State 
of New York repatriates annually many more aliens than are 
deported by Federal warrant, and ycl they are repairiaicd only 2 /pon 
iheir ou'ii consent and ihrongh the courtesy of the various steamship 
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companies entering the port of Neio York, and through no right of 
the State whatsoever. Further, they are repatriated entirely at the 
expense of the State of New York, which first ascertains the will- 
ingness of the alien to return, next wliether his friends in the country 
from which he emigrated will provide for him when he is returned; 
further, that he is in a fit condition to travel; and beyond all this, 
it is the custom not only to buy his ticket to his own home, but 
to send with him a nurse or attendant whose expenses are paid 
by the State of New York, and he is still further provided with 
a sum of monej'’ to place in his pocket on his return home. Thus 
we see that in order to get rid of the undesirable alien, the State 
of New York must not only obtain his consent and the consent 
of the steamship company to return him, but must pay a consider- 
able sum of money for that return. 

At present the arrangement with the various transportation 
companies entered into by the Bureau of Deportation, bearing 
date November 17, 1912, provides that the various steamship 
■companies entering into this agreement will repatriate such patients 
as are presented to them bj'^ the Bureau of Deportation, as repre- 
sented by Doctor Campbell, who are in a fit condition to travel, 
who will return voluntarily, and whose relatives and friends will 
provide for him on his return to his native land. 

Various methods have been suggested as a solution of this vexing 
problem. The one advanced by the steamship officials is that 
there should be stationed at the ports of emigra'tion United States 
officials, who should partake in the examination of the intending 
immigrant, and who would therefore share the responsibility with 
the officials of the steamship companies and the foreign government, 
a remedy which obviously would be a most advantageous one to 
the steamship companies. Another is that there should be stationed 
upon each ship bearing immigrants to this country United States 
officials, either physicians or nurses, or both, who should observe 
the patients from time to time and segregate those apparently 
suffering from psychoses. Another is that a larger number of 
inspectors should be pro-vided for at Ellis Island, and that these 
inspectors should be men trained in the detection of mental 
incapacities. Another is the providing for a detention hospital 
in which suspected cases could be isolated for a longer or shorter 
period until proper observation could be had as to their mental 
condition. Still another is that the time during which deportation 
could be had under Federal warrant should be lengthened to five 
years, to correspond nuth the time required to become a citizen. 
It was suggested, as well, that Decision No. 120 should be rescinded 
and the testimony of competent alienists as to the mental eonditi'on 
be taken as sufficient authority for the issuance of a Federal warrant, 
if other conditions admit. Another is that the law, instead of pro- 
•viding that the Federal authorities shall show that the causes for 
the patient’s psychosis existed prior to his landing, should provide 
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that the alien should show that the causes for his psychosis did not 
occur subsequent to his landing, putting the burden of proof upon 
the alien rather than upon the Government. The last, and what 
seems to be, in the general opinion, the most generally approved 
suggestion, is that the steamship companies shall be made respon- 
sible for the mental condition of the immigrant as they are made 
responsible for his physical condition — that is, that for each alien 
brought to this country who develops a psychosis within the five- 
year period, the steamship companies shall be fined 8100 and 
compelled to return the immigrant to the port from whence he 
sailed, just as they are to-day fined and penalized in cases of favus 
and traehoma which they bring to this country. 

This commission, knoivn as the Commission to Investigate the 
Alien Insane, was appointed bj’^ the Hon. John A. Dix, Governor 
of the State of New York, on March 16, 1912, and the information 
given in this paper was obtained through public hearings held at 
the various State hospitals throughout the State and at public 
hearings in the city of New York, at which there have been already 
taken more than a thousand pages of typewritten testimony. It 
has been the good fortune of this commission to be able to interest 
many other States in the same matter, and it has devised two sets 
of history cards for each patient in the State hospitals, the results 
of which are now being tabulated, one based upon nativity and the 
other upon citizenship; and a number of States which have the 
same problem, only in a lesser degree, have, at the request of this 
commission, undertaken the collection of identical statistics with 
those which are being collected in this State. The sj'stem which, 
at the request of this commission, the State Hospital Commission 
has adopted, and which has been concurred in by the other States 
which have joined the State of New York in the investigation, 
is as follows: For each patient in the hospitals for the care of the 
insane in tliis State there is a history card, based upon both nativity 
and citizenship, as will be seen by an examination of the card. 


Name . 


Nativitj' and Citizensiiip 
State Hospital 

First Admission Male 

. . . . IdentiGcation No 


Nativity (county of birth) of patient 

Nativity (county of birth) of father 

Nativity (counts' of birth) of mother 

Citizenship of patient American ForciRn 

If naturalized, horvT By final papers By naturalization of parents 

Citizenship of father American Forcinn 

If naturalized, horvT By final papers By naturalization of parents 

Was father a citizen at time of birth of patient? 

Time of patientin U. S. before admission Years Months 

Total time of patient in State hospitals for insane Year? Months 

Date of admission 19 
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First admission cards are printed on white card-board and read- 
mission on salmon, male with black ink and female with red. And of 
course the female card differs from the male card in regard to the 
naturalization questions. In the case of readmissions another card 
is made similar to the first card, so that first admissions are always 
kept distinct from readmissions and there is no reduplication. In 
the investigations of this commission it was found that various 
interpretations had been placed upon questions asked of different 
hospital superintendents, and it was thought wise to issue with the 
history card a circular of information which should define carefully 
every question asked. This circular of information reads thus: 

State of New York — State Hospital Commission. 
Explanations and Instructions Relative to Nativity and Citizenship Cards’. 

The nativity and citizenship cards aie to be filled ont for all patients (exclusive ol transfers) 
admitted to the State hospitals each year from 1905 to 1912 inclusive. 

First admissions should be kept separate from readmissions and males from females. The 
cards of each year should also be kept separate from those of other years. 

First admission cards are printed on white card-board and readmission on salmon, male with 
black ink and female with red. 

The name of the patient should be given in full. 

• In reporting the nativity the United States census classification of countries should be used 
as a guide. If in any case the countrj' of birth can not be ascertained, state whether person is 
foreign or native bom. 

The citizenship of the patient and of the father of the patient should be definitely reported 
as American or foreign. Foreign-born persons are considered aliens unless naturalized, and their 
citizenship should be reported as foreign if evidence of their naturalization cannot be producedf 
Aliens may be naturalized in several ways, as follows: 

1. By making required declarations and receiving final naturalization papers from a court 

of competent jurisdiction. ' 

2. A woman by the naturalization of her husband or by marriage to a citizen. 

3. Minors by the naturalization of their parents. 

A child born in the United States is a citizen regardless of parentage. 

A woman loses her citizenship by marriage to a foreigner. 

A declaration of intention docs not confer rights of citizenship; a foreigner is an alien until actually 
naturalized. An alien, to be eligible for citizenship, must have resided in the United States 
continuously for five years. 

The time spent in the United States before admission or readmission should be given definitely 
in years and months. The time spent by the patient in State hospitals for the insane should 
include all admissions, and, in case patient is still in hospital, should be reckoned to September 30, 
1912. 

Cards, when filled out, should be forwarded to the State Hospital Commission. 

Among the States which have undertaken a similar inquiry are 
the following; New Hampshire, Connecticut, Massachusetts, 
Rhode Island, New Jersey, Pennsylvania, Maryland, Indiana, 
Illinois, West Virginia, South Carolina. Heretofore there has 
been a lack of uniformity in statistics relating to the insane and 
I know of none published relating to citizenship, both of which 
wants are supplied by the adoption of these cards by these various 
States. It is the intention of this commission, when the full and 
complete data is collected, to call a public meeting in the city of 
New York of the representatives of these various States and of 
other individuals and organizations interested in the matter, to 
discuss ways and means for a solution of this problem. 

* A forcign-born person whose parents arc citizens of the United States is not an alien. 
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COMBINED TUBERCULOSIS AND CARCINOMA OF THE 
STOMACH, WITH A REPORT OF A CASE UPON 
WHICH A PARTIAL GASTRECTOMY WAS 
PERFORMED.! 

By Henry H. M. Lyle, M.D., 

ASSOCIATE SUBQEON, ST. LOKe’s HOSPITAI/, NEW YORK. 


The present consensus of opinion regarding the coexistence 
of tuberculous inflammation and cancer coincides with that put 
forward by Bayle in 1810. Cancer and tuberculosis can occur 
in the same individual and in the same organ. 

In 1830 Rokitansky claimed there was a mutual antagonism 
between cancer and tuberculosis. This doctrine was assailed 
by the French school under Lebert (1844-51). Experience has 
proved Lebert’s views to have been correct. With the gradual 
accumulation of pathologic facts we know there is no specific 
antagonism between cancer and tuberculosis, and that cancer 
and tuberculosis can occur in the same individual and in the 
same organ. 

A great deal of careful work has been done upon this subject, 
and the academic discussion that has centred around the question 
has produced an extensive literature. In Germany some of the 
more modern articles of worth are those by Lubarsch, Borst, 
Zenker, Ribbert, Naegeli, Baumgarten, Barchasch, Ehrler, 
Tauschwitz; in France we have the classic monograph of Claude; 
in America the articles of Pepper and Edsall, Crowder, Warthin, 
Moak, Bastedo, Stettin, and Oertel. Bastedo deals with the 
association of cancer and tuberculosis in general, and gives a sum- 
mary of the literature. Stettin ably deals with the coexistence 
of tuberculosis and carcinoma in the intestine. Oertel discusses 
the relative local influence of coexisting tuberculous inflammation 
and cancer; he emphasizes the fact that enlarged glands in the 
neighborhood of a malignant tumor may be tubercular and show 
no evidence of malignancy. This fact must be kept in mind in 
weighing the clincial value of enlarged glands in the determination 
of malignancy (see Table B). 

The combination of tuberculosis and carcinoma of the stomach 
is rare. Case No. 1 was discovered by operation, the remaining 
cases bj’^ autopsjL 

The interesting point in this case, beside the association of these 
two supposedly antagonistic lesions, is the sequence of the lesions. 


' The case was shown before the Surgic.al Section of the Academy of Medicine, 1907. The 
nathologic specimen was demonstrated before the Society of Clinical Surgery, 1907, by Prof 
F. C. Wood. 
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From the clinical and pathologic evidence it seems probable that 
the original lesion of the stomach was a tuberculous ulcer of the 
pylorus, secondary to possible old lesion of the right apex. From 
this tuberculous ulcer a diffuse carcinoma developed. 

The following is a summary of the reported cases of combined 
tuberculosis and cancer of the stomach, and includes a personal 
case upon which a partial gastrectomy was performed : 


TABLE A. — COiMBINED TUBERCULOSIS AND CARCINOMA OF 

STOMACH. 

Case I. — Lyle, H. H. M. (1907). Combined tuberculosis and 
carcinoma of the stomach; partial gastrectomy; death two years 
and two months later. Patient, aged forty years. Irish, porter by 
occupation, admitted hlay 2, 1907; discharged cured. May 30, 
1907. 

History: One brother and sister died of pulmonary tuberculosis. 
Patient had lues sixteen years ago; treatment for two years. Gonor- 
rhea four times. Operated on for fistula in ano four years ago. 
Drank ten to fifteen whiskies a day; smoked to excess. Has had 
a " stomach cough” for a year or more. Five months ago he com- 
plained of a dull pain in the region of the stomach; this was accom- 
panied by a moderate amount of gaseous distention; the pains and 
distention have gradually increased. The patient started vomiting 
four months ago, and this has persisted. The vomiting took place 
three to four hours after eating; the vomitus was large in amount, 
and consisted of the contents of the stomach and undigested food; 
at times it contained food that had been eaten three or four days 
previously; has vomited coffee-ground material. Constipation 
marked; bowels have not moved for seven days. Has lost thirty 
pounds in three months, and has rapidly grown weaker. 

Physical Examination: Man, medium frame, emaciated; weight, 
one hundred pounds. Skin and mucous membranes anemic; 
superficial glands enlarged. Possible old tuberculous lesion at 
right apex. Abdomen: Flat, with visible peristalsis; on deep 
palpation a hard mass about the size of a walnut was found in 
the epigastric region to the right of the median line; was movable; 
moved with respiration, and could be fixed with the hand. Lower 
border of the stomach, two fingers’ breadth below the umbilicus, 
succusion splash was present. Blood: cells normal; hemogoblin, 
70 per cent. Gastric analysis: total acidity, 49; HCl, 20; loosely 
combined, 13; lactic acid present; starch poorly digested; mucus 
abundant; no blood; no pus; sarcinse ventriculi and Boas-Oppler 
bacilli present. A full evening meal was given. The contents 
expressed next morning contained partly digested meat and raisins. 
The raisins had been given four daj's previously. 
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Diagnosis: Carcinomatous stricture of pylorus, with dilatation 
of stomach. 

Operation by Dr. Lyle, May 5, 1907. Partial gastrectomy, with 
gastrojejunostomy, according to Billroth’s second method. The 
portion removed included two inches of the duodenum, the pylorus, 
and the stomach to the Hartmann-Mikulicz line, with the corres- 
ponding glands. 

Pathologic Report, by Prof. Francis C. Wood. Diffuse carcinoma 
of the stomach; tuberculosis of. submucosa. 

Macroscopic Examination: The specimen consists of a complete 
section of pylorus, plus a portion of the stomach 8 c.m. in length. 
At the pyloric end the wall is thickened to 1 cm. by dense tissue, 
which has a uniform light colored, cut surface. Glands enlarged. 

Microscopic Examination : Sections show the mucous membrane 
'in places to be entirely gone; the submucosa is infiltrated, with 
small round cells. The muscular coats have long rows and small 
groups of gland cells situated between the muscular fibers. The 
groups of cells are to a marked degree surrounded and infiltrated 
with numerous small round cells. We also find two or three 
areas of coagulation necrosis, one of which contains well-formed 
giant cells and some epithelial cells. 

The patient made an uneventful recovery. There was no shock, 
and the highest temperature was 100|-°. He left the hospital 
May 30, 1907. 

Subsequent History: July 2, 1907. Patient has gained forty-five 
pounds, is working, carrying trunks, etc.; feels well and strong. 
Eats and digests well. Calmette’s ocular test for tuberculosis 
negative. 

September. Has had an attack of diarrhea after partaking of 
a generous meal of corned beef and cabbage. Attack controlled 
by the administration of dilute HCl with meals. 

February, 1908. Patient continues in good health. Does not 
react to tuberculin. Has been drinking ten to twelve whiskies 
a day, without any apparent effect. 

March 28. Patient is in good health; no signs of recurrence. 
Ewald’s test meal given. At the end of one hour the stomach 
was found to be empty. Contents expressed one-half hour after 
the test-breakfast gave the following results on chemical examina- 
tion: No free HCl; total acidity, 1.8; no lactic acid; no Boas- 
Oppler bacilli; no sarcinse ventriculi; no blood; very little mucus 
The patient remained well and continued steadily at work for two 
years and two months. Pie was admitted to the tubercular service, 
with the diagnosis of pulmonary tuberculosis, and developed what 
was supposed to be an acute intestinal obstruction from adhesions. 
Under local anesthesia an exploratory laparotomy was performed. 
On opening the abdomen considerable blood-tinged serum escaped. 
The intestines were equally distended; no mechanical obstruction 
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was found. The visceral and parietal peritoneum were studded 
with numerous small tubercles. The condition was paralytic, not 
mechanical. The distention was relieved by the formation of a 
left inguinal colostomy. The operation afforded only temporary 
relief, as the patient died two days later. 

Autopsy, by Dr. Zinsser, July 8, 1909. Body of an emaciated 
man of middle age. On the abdomen to the right of the midline 
there is a longitudinal incision, extending 2 cm. below the ensiform 
to the umbilicus. In the left iliac region there is a fresh colostomy 
wound. Thorax; on opening the thorax, viscera are found in normal 
position. The anterior mediastinum is obliterated by adhesions 
of the pericardium. The pericardial cavity is obliterated by adhe- 
sions between the pericardium and the heart. Heart; changes 
of fatty myocarditis. Lungs: both lungs are adherent throughout 
their pleural surfaces to the thoracic walls, and are thickly studded 
with tuberculous foci, which in the lower lobes adhere to the miliary 
type, becoming thicker and individually larger in the upper lobes. 
Here areas of phthisical consolidation are seen and a few small 
cavities are found. The bronchial nodes are enlarged and one or 
two are cheesy. Abdomen: the peritoneum, both visceral and 
parietal, is studded with miliary tubercles, which are apparently 
thicker in distribution in the upper quadrant. Liver and spleen 
show changes of congestion; pancreas apparently normal. Kidney: 
changes of parenchymatous nephritis; suprarenals, normal. 
Stomach: at the site of the old operation there is a hard tumor, 
about 1x2 cm. Intestines show no lesions apart from the miliary 
tubercles on their serous surfaces. Intestinal walls are extremely 
friable and much discolored, probably due to postmortem condi- 
tions. Bladder, normal. 

Anatomic Diagnosis; Pulmonary tuberculosis; miliary tubercu- 
losis of peritoneum and of the intestinal coverings; carcinoma of 
the stomach; parenchymatous nephritis; and fatty degeneration. 

Microscopic Examination: Examination of the scar at the site 
of the gastric operation shows an infiltration of scar tissue, with 
carcinomatous cells of a type similar to the original growth. Lungs: 
typical tuberculosis, both miliary and larger phthisical consolida- 
tions. Liver: slightly congested, otherwise normal, except for a 
few small foci, consisting of acute abscesses, not tuberculous. 

Case II. — Claude (1899). Alveolar epithelioma and tuber- 
culous ulceration of the stomach. Male, aged sixty-one years. 
Diagnosis: intestinal and pulmonary tuberculosis; no gastric 
sjunptoms. Autopsy; tuberculous lesions of large intestine; 
tuberculous granulations and caseous softenings of both apices; 
glands of gastrohepatic omentum and along greater curvature 
enlarged. On the posterior wall of the stomach near the pylorus 
is an irregular rounded tumor, 6 cm. by 45 mm., pink in color, 
covered with villous processes. A short distance from this growth 
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were other small pedunculated growths about the size of peas. 
The entire portion of the tumor opposite the pylorus was sur- 
rounded by a shallow ulceration; 25 mm. of mucous membrane 
had disappeared from the base of the ulcer. 

Microscopic examination shows the growth to be an alveolar 
epithelioma, with cylindric or polymorphous cells, forming a vol- 
uminous tumor, which has been invaded by tuberculosis and in 
part destroyed by this superadded infection. The small pea-like 
growths were adenoma. Section through the ulcer showed giant 
cells, containing tubercle bacilli. Claude was of the opinion that 
cancer developed on the basis of an adenoma, and that the 
tuberculosis was superadded. 

Case III. — Simmonds (1900). Carcinoma of the plyorus, with 
multiple tuberculosis ulcers. Man, aged forty years, died of pul- 
monary and intestinal tuberculosis. At autopsy a coarse carcinoma 
the size of a hazel-nut was found, which caused stenosis of the 
pylorus. The distended stomach contained several small tuber- 
culous ulcers. The observer suggests that the secretory disturb- 
ance due to the presence of the carcinoma and diminished produc- 
tion of hydrochloric acid served to favor the growth of the tubercle 
bacilli in the gastric mucosa. 

Case IV. — Barchasch (1907). Submucous tubercle of the 
pylorus, with simultaneous carcinoma of the cardia. 

Autopsy: the subject, aged forty-5 ve years, presented the fol- 
lowing findings, with a simultaneous carcinoma of the cardia 
orifice; carcinoma of the regional glands; old pulmonary tubercu- 
losis, The rare form of gastric tuberculosis, in the shape of a 
solitary tubercle, gave no clinical evidence of its presence during 
life, and was not discovered until autopsy. The interest in this 
case consists in the combina’tion of tuberculosis and cancer in the 
stomach. The origin of tuberculosis of the stomach was considered 
secondary to the pulmonary process, the lack of the HCl favoring 
the development of the tubercle bacilli. 

Microscopic Examination: Adenocarcinoma tuberculosis. Tu- 
bercle bacilli were found in the sections of the tubercle. Glands, 
adenocarcinoma. 

Case V. — Borst. Carcinoma of stomach, with multiple tuber- 
culous ulcers. No clinical details given; case of phthisis, with 
multiple tuberculous ulcers and carcinoma of the stomach. The 
stroma of the carcinoma contained tubercle bacilli. Borst con- 
siders this a carcinoma invaded by tuberculosis. 

Case VI. — Friedlander. Cancer of the stomach developing 
on a cicatrix of a round ulcer, which had been invaded by tuber- 
culosis. This case is quoted by Claude (p. 60). I have been 
unable to verify it. 
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TABLE B. — ^ABSTRACT OP CASES WITH CARCINOMA OF THE STOMACH 
ASSOCIATED WITH TUBERCULOUS LYIIPHATIC GLANDS. 

Clement (1895). Pyloric carcinoma associated with extensive 
caseous tuberculosis of the pyloric glands, the glands of the hilum 
of the liver, and axillary glands. 

Metterhauser (1897). Carcinoma of the pylorus, miliary 
tuberculosis of the liver, and the mesenteric lymph glands. 

Naegeli (1897). Carcinoma of the pjdorus; caseous tuberculosis 
of the regional glands. 

Lowenstein, quoted by Tauschwitz (p. 17). Have been unable 
to find original. 

Ehrler (1906). Adenocarcinoma of the pylorus, with tuberculosis 
of retroperitoneal glands. Pylorectomy with gastro-enterostomy, 
peritoneal infection from leakage, tuberculosis of the rectoperitoneal 
glands, intestinal tuberculosis, phthsis. 

The cases of Archard and Kollech are not included in this table. 
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THE CONTROL OF RABIES.i 

By Henry Albert, M.D., 

PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF IOWA, IOWA CITY, IOWA. 

Historical Note. Although reference is made to a disease in 
dogs, which was no doubt rabies, by Aristotle, as long ago as the 
fourth century before the Christian era, and distinct epidemics 
of the disease were recognized as far back as the beginning of the 
seventeenth century, it was not until about 1875 that it was demon- 
strated that the disease could be markedly limited in its spread 
and probably entirely stamped out. Accordingly at about that 
time several nations adopted rigid regulations for the control of 
the disease. Such nations have been abundantly rewarded; the 
disease no longer existing in Great Britain, Norway, Sweden, nor 
Denmark. With such a remarkable demonstration of the efficacy 
of a preventive measure it seems indeed strange that most of our 
civilized nations have not yet adopted measures which if carried 
out may be relied upon to exterminate the disease. This in face 


> Read at the Fifteenth International Congress on Hygiene and Demography, Washington, 
D. C., September, 1912. 
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of the fact that, taken the world over, the disease is apparently 
on the increase. 

Prevalence of Rabies in the World at the Present Time. 
Rabies is a very widespread disease. With the exception of 
Australia there is not a continent which is free from it. It is appar- 
ently most prevalent in the countries of Europe adjacent to the 
Mediterranean Sea. On account of the fact that in most countries 
the disease is not reportable, except as it causes the death of a 
person, it is impossible to obtain even fairly accurate data as to 
the number of cases of rabies now in existence. The figures pre- 
sented in the following table give therefore only an approximate 
idea as to the number of persons who are annually bitten by rabid 
or presumably rabid animals: 


NtFMBKK OF Persons Bitten by Rabid or Presumably Rabid Animals 
IN Various Countries. 





As determined by the number 

Country. 

Number. 

Year. 

of persons who received the 
Pasteur antirabic treatment at: 

Argentina 

417 

Average of past twenty “four 
years 

Buenos Aires. 

Australia 

. . 


Austria 

452 

Average of 1907 and 1908 

Vienna. 

Brazil 

583 

1911 

Sao Paulo. 

Bulgaria 

1027 

1911 


Canada 

s 



Denmark 

b 

For past fifty years 


France 

467 

1909 

Paris. 

Germany 

374 

1909 

Berlin and Breslau. 

Great Britain 

0 

Since 1902 


Hungary 

Holland 

S06 

. . ,* 

Average 1890 to 1908 

Since 1879, except along the 

Budapest. 



Belgian border 


India 

2073 

1910 

Kasauli. 

Italy 

3537 

1909 

Rome, Milan, and Turin. 

Plulippine Islands 

54 

Year ending June 30, 1911 

Manila. 

Portugal 

1672 

1911 

Lisbon. 

Russia 

3520 

1909 

St. Petersburg and Charkaw. 

Spain 

649 

1911 

Madrid and other places. 

Sweden 

0 

Since 1870 

Switzerland 

0 

1911 


Turkey 

United States 

978 

4625 

1908 

1911 

Constantinople, 


Prevalence of Rabies in the United States. In 1900, 
Salmon® reported that there had been 230 deaths of human beings 
from rabies in 73 of the principal cities of the United States, from 
1890 to 1899. 

According to the mortality statistics of the Bureau of tlie Census 
the number of deaths of human beings from rabies in the registra- 
tion area of the United States was 33 in 1900, the number gradually 
increasing to 85 in 1906, and falling to 75 in 1907. 

The Public Health and Marine Hospital Service made an ex- 
haustive study® into the prevalence of the disease in the United 
States in 1908. According to their findings, rabies was present in 

* Never introduced. * Never introduced. * Few cases. 

* Salmon, D. E. Year-book, Dept. Agri., 1900- 

* Kerr and Stimson. Jour. Amer. Med. Assoc., September 25, 1909, lid, 9S9. 
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534 localities distributed throughout the United States, with the 
exception of 10 States; there occurred 111 deaths of human beings 
and about 1500 persons received the Pasteur antirabic treatment. 

During the past few months I have collected the data relative 
to the prevalence of the disease in the United States during the 
year 1911. Data were also collected by the Public Health and 
Marine Hospital Service.'^ Such data have been combined in the 
form of the following table : 


States. 


Infected 

localities. 

i 

Persons 

treated 

in 



1908 

1911 

1911 

Alabama 


13 

47 

281 

Arizona . 


1 

1 

1 

Arkansas 


5 

18 

29 

California 



49 

124 

Colorado 


‘ 1 

10 

10 

Connecticut . 


7 

11 

8 

Delaware 


5 

15 

22 

Distriot of Columbia 

1 

1 

41 

Florida . 


11 

36 

128 

Georgia . 

Idaho 


17 

4 

457 

Illinois . 


18 

35 

292 

Indiana . 


57 

62 

104 

Iowa .... 


5 

29 

92 

Kansas . 


4 

86 

175 

Kentucky 


7 

14 

24 

Louisiana 

Maine 


3 

61 

233 

Maryland 


12 

59 

122 

Massachusetts . 


9 

45 

27 

Michigan 


11 

46 

58 

Minnesota . 


18 

31 

117 

Mississippi . 


10 

34 

51 

Missouri . 
Montana 


9 

52 

187 

Nebraska 

Nevada . 


5 

•• 

.. 

New Hampshire 


7 

3 

2 

New Jersey . 


41 

68 

189 

New York . 

New Mexico 


52 

38 

899 

North Carolina . 


19 

96 

160 

North Dakota 


2 

12 

15 

Ohio 


32 

91 

275 

Oklahoma 


6 

51 

106 

Oregon . 



3 

1 

Pennsylvania 


25 

52 

46 

Rhode Island 


10 

4 

5 

South Carolina . 


5 

32 

114 

South Dakota . 


2 

7 

14 

Tennessee 


7 

16 

13 

Texas 

Utah .... 


15 



Vermont 


1 


0 

Virginia . 


37 

'48 

54 

Washington . 



7 

2 

West Virginia 


“2 

21 

30 

Wisconsin 


42 

S3 

112 

Wyoming 



3 

4 

Total 


534 

1381 

4625 


Disease on increase or de- 
crease — determined by com- 
paring number of cases of 
the disease in 1911 with 
those of the previous three 
years. 


In- De- 
crease. crease. 


Un- 

certain. 



Possess State 
regulation for 
the control of 
rabies in dog. 


* 


* 


! 


* 


1 


4 


^ Stimson, Public Health Reports, July 12, 1912, vol. xxvii. No. 2S. 
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A comparison of the distribution of rabies in the United States 
in 1908 and 1911 indicates that during the last three years: 

1. There has been an increase of rabies in the United States, 
as indicated by the fact that during 1908 there were 534 infected 
localities and about 1500 persons received the Pasteur antirabic 
treatment, whereas in 1911 there were 1381 infected localities and 
4625 persons received the treatment. 

2. The increase has occurred principally in the Southern and 
Middle Western States, very few of which have any State regu- 
lations concerning the muzzling and movement of dogs. 

3. There has been a decrease in the number of cases in most of 
the New England States, where since the epidemic of rabies several 
years ago regulations aiming at the control of the disease in dogs 
have been rather rigidly enforced. In Rhode Island the relaxation 
in the enforcement of muzzling regulations during the past two 
years is causing a distinct increase in the number of cases. 

4. The disease is somewhat on the increase in the far west, 
more especially in California. It is believed by some that the 
spread of rabies in Arizona is due principally to the bite of skunks. 
With the object of controlling the disease a bounty is being paid 
for skunks in that State. The secretary of the State Board of 
Health of hlontana informed me that so far as known there has 
never been a case of rabies within its borders. It would be unfortu- 
nate if the disease should gain a foothold among the wild animals 
of the west, as it has done in some countries. 

It is well understood that infection with rabies takes place 
almost only through a wound, such as the bite of an animal, and 
that, although any of the warm-blooded animals may be affected, 
the dog is by far the principal offender. 

Methods Which May be Employed for the Control or 
Eradication of Rabies. Immediate Local Treatment. The devel- 
opment of the disease can be largely prevented by treatment of 
the Avound with some caustic, preferably nitric acid. Cauteriza- 
tion should, of course, be done as soon as possible after the wound 
is inflicted. Experiments performed in the research laboratory 
of the New York City Department of Health indicate that the 
application of nitric acid is of value even if such application be 
delayed for twenty-four hours. Dr. Park believes that “in the 
case of small Avounds all the treatment probabl}'’ indicated Avill 
be thorough cauterization Avith nitric acid within twelve hours 
from the time of infection.” 

Pasteur Antirabic Treatment. The Pasteur treatment has 
largely robbed rabies of its terrors. PreAdous to 1886, Aidien the 
treatment Avas first begun at the Pasteur Institute in Paris, the 
mortality from rabies of persons bitten by rabid or presumably 
rabid animals AA-as 16 per cent. (Leblanc). Since that time more 
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than 30,000 persons have received the preventive treatment at 
the Paris Institute, with a mortality of only 0.5 of 1 per cent. 
The Pasteur treatment is given in most of the countries of the 
globe, and through the Public Health Service is made available in 
every State of the United States. The results at other institutes 
have been practically the same as those of the institute at Paris. 
However efficient this treatment has been in preventing the develop- 
ment of the disease in infected individuals it is probable that the 
safety assured by the treatment has caused a relaxation in the 
enforcement of regulations aiming at the control of the disease in 
dogs and other lower animals. Dr. T. Murillo recently informed 
me that he believes that for the reason mentioned there are more 
cases of rabies in Spain at the present time than there were twenty 
years ago. 

Accurate Diagnosis. In practically all countries the clinical 
diagnosis is confirmed whenever possible bj"- a laboratory examina- 
tion, consisting of a search for Negri bodies or of an animal inocula- 
tion, or both. The mistake that is often made is the killing of 
the animal so soon as rabies is suspected. If the animals are de- 
tained and watched for the development of the disease instead of 
being killed it will be found that some of the Pasteur treatment 
which is now being given is unnecessary, but at the present time 
advisedly administered. 

Regulations Aiming at the Control of Rabies in Dogs and. Other 
Loiver Animals. Although rabies may be transmitted by the bite 
of any of the warm-blooded animals the disease is propagated 
principally by dogs. For that reason regulations aiming at the 
eradication of the disease, with but occasional exceptions, must be 
aimed at dogs. The enforcement of the following measures may 
be relied upon to cause the extermination of rabies: 

Licensing. Stray ownerless dogs are the principal offenders, 
not only in spreading rabies, but in doing harm to live stock. Irre- 
spective of the presence of rabies in a community all dogs ought 
to be licensed and provided with a collar and license tax and all 
stray dogs destroyed in a humane manner. The expense of enforc- 
ing such a license rule may be maintained by the dog-license fees. 
The rule has been enforced in England and in the other countries 
from which rabies has been eradicated. The present decline of the 
disease in Paris is attributed by Dr. Letulle to the strict enforcement 
of the regulations regarding the capture of stray dogs. 

Muzzling. Wherever rabies is present in a given place all dogs 
permitted to run at large should be kept muzzled for a period of 
at least six months after the disappearance of the last case from 
the locality. There is a difference of opinion as to the size of the 
territory in which dogs should be muzzled whenever the disease 
appears. Certainly it should not be less than a city of moderate 
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size, or in rural communities it should in the United States not be 
less than an average-sized township. If several cases occur at 
places several miles apart it is advisable to have the regulations 
enforced over an area corresponding to a county. If the disease is 
widespread it is certainly best to have the dogs of an entire State 
muzzled. The muzzling of dogs is the most important measure in 
preventing the spread of rabies in a community where the disease 
exists. In the larger cities of Germany dogs permitted to run at 
large are always muzzled. The objection to muzzling comes from 
many well-meaning people who believe that it is cruel. It is not 
cruel to place a properly constructed (such as the basket type, 
made of metal) and well-fitting muzzle on a dog. Such a muzzle 
will permit the dog to open its mouth, pant, and drink, but not to 
bite. It is no more cruel to put a muzzle on a dog than a bit in a 
horse’s mouth. Of course the dog will resent it at first; so does the 
horse resent the bit. But once they become accustomed to it they 
do not mind it. The good effect of this procedure has been demon- 
strated many times and in many places.. Probably the best example 
is the result brought about in England, as is well shown by the 
following table; 


Number of Cases op Rabies in Great Britain. 


Number of cases. 

Year. Dog. Human. 

1887 217 20 

1888 160 14 

1889 312 30 

Muzzling enforced: 

1890 129 8 

1891 79 7 

1892 -38 6 

Opposition to muzzling; ordinance relaxed: 

1893 93 4 

1894 248 13 

1895 672 20 

Muzzling again enforced: 

1896 438 8 

1897 151 6 

1898 17 2 

1899 9 0 

1900 6 0 

1901 1 0 

1902 13 0 

1903-07 0 0 


Note that with the enforcement of the muzzling law the number 
of cases of rabies rapidly declined from 217 in 1887 to 38 in 1892. 
In 1892 the authorities juelded to the petition of “dog lovers” 
and permitted muzzling to be discontinued. As a result the disease 
rapidly increased in number, so rapidly that during the third year 
(1895) 672 dogs and 20 human beings died from rabies. The 
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muzzling law was again enforced, the number of cases rapidly 
decreased, and in 1902 entirely disappeared. Since that time no 
case of rabies has been recognized in Great Britain. Dogs are not 
muzzled in England at the present time, but we are informed that 
muzzling will be resumed with the appearance of a single new case 
of the disease. The existence of a muzzling act should require all 
dogs not muzzled to be killed by the proper health or police 
authorities. In some places the right to kill any unmuzzled dog 
is given to any person. If the law held the owner of a dog legally 
responsible for all damage done by such, muzzling could be enforced 
much more readily than is the case at present. 

Detention of Dogs. Dogs that have been associated with rabid 
animals, and are therefore probably infected, should be confined 
to a kennel or shed for a period of not less than three months, and 
preferably six months. When taken out for exercise they should 
be muzzled and led in leash. When the disease is prevalent it is 
best to have all dogs confined. Females in heat should at no time 
be permitted to run at large. 

Destruction of Dogs. All dogs known to be affected by rabies 
or to have been bitten by rabid animals should be killed. The 
mistake that is usually made is to kill an animal immediately after 
that animal has bitten a person, on the suspicion that it may be 
affected by rabies. The importance of such an error is realized 
when we remember that it is not always possible to get laboratory 
evidence of the disease even when it exists. Whenever possible 
an animal that has bitten a person should be kept confined for a 
period of ten days. If the disease does not develop nor the animal 
die within that time it may be safely concluded that rabies does 
not exist. 

Quarantine. To prevent the introduction of rabies into a country, 
all dogs that are imported should be held in quarantine for a period 
of six months. Australia owes to a rigid enforcement of such a law 
the fact that it has never had a case of rabies. England likevdse 
depends on it to keep the country free from the disease. Such 
quarantine may likewise be applied to the smaller divisions of a 
country. During a recent outbreak of the disease in Canada it 
was prohibited to move dogs from the infested area. In Germany 
a certificate from an official veterinarian is necessary to have a dog 
moved from one section to another. The Federal Government 
might impose a quarantine against a given State should the disease 
become prevalent within its borders. 

There are few diseases that can be so easily eradicated as rabies. 
We have now the knowledge necessary to secure its disappearance. 
All that we need is action on the part of our authorities, which 
to be effectual must of course have the cooperation of the general 
public. The time is now ripe for organized effort to stamp out 
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the disease. It has been done in England and can likewise be done 
in other insular territories. It has been accomplished in Norway, 
Sweden, and Denmark, and can likewise be done in other peninsular 
regions. It is more dilEcult to rid of rabies, inland countries with 
extensive land boundaries. Even in these much can be accom- 
plished, as has been demonstrated by Germany, Holland, Canada, 
and some of the eastern States of the United States. It is hardly 
to be expected, however, that the disease will be entirely eradicated 
without cooperative or at least simultaneous action on the part 
of adjoining States or countries. In the United States the question 
of State rights requires that the efforts be left largely with the 
individual States. If every State in which the disease exists would 
take as vigorous steps to exterminate rabies as were taken in 
England, and if like action were taken by the countries to the 
south of us, as has substantially already been done by Canada 
on the north, it would be possible to remove the last vestige of 
the disease from the North American continent in the course of a 
few years. In like manner the disease could be eradicated from 
other continents. 

To exterminate rabies it is necessary that the general public 
should be better informed than it is at present regarding the disease. 
The people should be made to realize especially: 

That rabies is prevalent in most countries the world over, and 
that in many places — more especially in parts of the United States 
— it is distinctly on the increase. 

That it is possible to exterminate the disease in the course of a 
few jmars by the adoption of easily executed regulations concerning 
dogs. 

That in particular the muzzling of dogs is not a hardship to the 
animal, and that from a sanitary and economic point of view it is 
advisable to get rid of all stray or ownerless dogs. 

That the eradication of rabies is Avorth while for economic reasons 
because of the loss to the live-stock industry. 

That efforts at its eradication are many times over justified by 
the loss of human life and the almost endless amount of worry 
Avhich is noAV attached to the bite of a dog. 
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METABOLISM IN PELLAGRA.^ 

By Victor C. Myers, M.A., Ph.D., 

PROFESSOR OF PATHOLOGICAL CHEMISTRY IN THE NEW YORK POST-GRADUATE MEDICAL 

SCHOOL AND HOSPITAL, 

AND 

Morris S. Fine, Ph.D., 

INSTRUCTOR IN PATHOLOGICAL CHEMISTRY IN THE NEW YORK POST-GRADUATE MEDICAL 

SCHOOL AND HOSPITAL. 


Introduction. A study of the metabolism in pellagra would 
appear to be of interest from a number of different viewpoints — 
namely, as an aid to the interpretation of the gastro-intestinal 
symptoms generally observed; in connection with the maize 
theory of the etiology of the disease; and, further, because of the 
resemblance in certain particulars to beriberi,^ in which the etio- 
logic factor appears to be an inadequate dietary. Despite the 
reasons which would seem to make a knowledge of the metabolism 
in this disease desirable no extended study has been carried out 
in this connection, with the exception of the work of Camurri,® 
in Italy. However, certain points of interest have been noted — 
namely, the frequent occurrence of gastric anacidity by Johnson,^ 
by Cecconi,® and by Niles,® and the presence of indicanuria by a 
number of observers, most recently by Ormsby and Singer.'^ 

The experiments conducted by Camurri were fairly compre- 
hensive, thgugh directed in particular toward the study of the 
mineral metabolism. His work included a general study of the 
composition of the diet, urine, and feces of pellagrins subsisting 
upon mixed diets and upon diets composed largely of corn. Bal- 
ances were given for nitrogen, fat, and salt in comparison with 


* This paper forms a part of the preliminary report of work performed under the auspices of 
the Thompson-MeFadden Pellagra Commission of the Division of Tropical Jledicine, Depart- 
ment of Laboratories, New York Post-Graduate Medical School and Hospital. The results of 
this work were reported at the Seeond Triennial Meeting of the National Association for the 
Study of Pellagra, Columbia, S. C., October 3, 1912, and at a meeting of the Section on 
Medicine of the New York Academy of Medicine, February 18, 1913. The analytical work was 
carried out with the assistance of Messrs. G. O. Volovic, W. 1. Sivitz, Dr. E. Kister, and Mr. A. 
Bernhard; and the ward work wich the assistance of Mrs. J. H. Brinkerhoff and the Misses H. A. 
Macarow and H. F. McDowell. 

® For discussion of literature on beriberi, see Strong and Crowell, Philippine Jour. Sci., 1912, 
B, vii, 271. 

’ Atti del Quarto Congresso Pellagrologico Italiano, Udine, 1910, p. 07. 

* South. Med. Jour., 1911, iv, 478. 

‘ Gazzetta Degli Ospedali e delle Cliniche, 1911, xsxii, 77. 

‘ Pellagra, 1912, p. 77. 

* Report of the Pellagra Commis.=ion of the Stale of Illinois. 1011, p. 23; also .Arch. Int. 
Med., 1912, X, 123 and 219. 
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those of normal individuals upon similar diets. The points of 
interest will be discussed in connection with our own work. 

Johnson found the free hydrochloric acid of the gastric juice to 
be absent in 14 out of 20 cases, while rennin was absent in 7 cases. 
Diarrhea was observed in the 14 cases, with absence of free hydro- 
chloric acid, but only in one of the other 6 cases, and here attributed 
to another cause. Cecconi found free hydrochloric acid absent in 
all of his 12 cases, while Niles in an examination of 64 cases of 
undoubted pellagra found free hydrochloric acid absent in IS, 
deficient in 31, excessive in 12, and normal in 3. He noted that 
the gastric secretions were diminished or absent in most cases of 
long standing, while in the few instances where those juices were 
increased the cases were acute. 

In a study of 55 cases of pellagra. Tucker® reported an increase 
in indican in 3 cases. In the report of the Illinois Pellagra Com- 
mission, however, Ormsby and Singer noted a marked reaction for 
indican in all the cases examined. 

The experiments here reported were made upon the patients 
sent to the Post-Graduate Hospital by the Thompson-McFadden 
Pellagra Commission. We have endeavored to make a fairly 
extensive study of the metabolism in pellagra, because a thorough 
knowledge of the fundamental processes of metabolism appeared 
particularly desirable in this disease; and, further, because it was 
believed that points of attack might be disclosed which would 
offer opportunities for more intensive study. 

Methods Employed. The general procedures employed in 
this metabolism study were to secure gastric contents (after the . 
Ewald-Boas meal) as soon as practical after the admission of the 
patient to the hospital. Subsequentlj'^ the patient was placed 
upon a weighed diet, and the urine and feces collected daily for a 
period varying usually from seven to ten days. Following this 
period, gastric contents were again seeured in certain of the cases, 
while in two instances a second metabolism experiment was 
conducted. 

The examination of the gastric contents has been directed 
particularly to determining the acidities and ascertaining the 
peptic activity. The customary titration methods were employed 
for the acidities and Rose’s method for pepsin, as conducted in 
this laboratory.® 

During the period of the metabolism study a lacto-vegetarian 
and practically purin-free diet was employed for experimental 
reasons. The general type of the diet may best be illustrated 
by a sample day (August 8) taken from Case VIII (hi. T.). 


8 Jour. Amcr. Med. Assoc., 1911, Ivi, 24G, 
* Post-Graduate, 1912, xxvii, 50G. 
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Grams 

Breakfast: • or c.c. 

Corn-flakes 25 

Banana 89 

Bread 63 

Egg 48 

10.30 A.M. 

Water 150 

Apple 105 

Dinner: 

Apples 125 

Water 50 

Bread 127 

Egg 43 

Potato 140 

3.00 p.M. 

Graham crackers .... 26 

Supper: 

Cream of wheat 25 

Water 300 

Bread 101 

Egg 46 

Orange 148 

Water . 200 

10.00 p.M. 

Banana 97 

Distributed between the various meals as desired: 

Cane sugar 63 

Milk 800 

Butter (salt free) 23 

Salt (pure NaCl) 6 


This would furnish 91 grams protein (14.6 N X 6.25), 71 grams 
fat, 460 grams carbohydrate and would yield approximately 2800 
calories, which is not far from the average found for the period 
in this case. 

As insufficient time prevented our making a complete analysis 
of the food intake, the figures for protein, carbohydrate, and 
fat were for the most part calculated from the data given by 
Atwater and Bryant^® for American food materials, while the 
figures for the mineral constituents were taken from results com- 
piled by Sherman.” Many of the figures for nitrogen, however, 
were from our own analyses, and we believe that the results which 
we have given for the nitrogen intake are reliable. The protein 
intake has been calculated from the nitrogen figures by employing 
the factor 6.25, and the calorific intake obtained by multiplying 
the grams of protein and carbohydrate by 4 and the grams of fat 
by 9 and adding these results. 


Uniled States Dept. Agri., Office of Exper. Sla., Bulletin 28, Revised, 1906. 
’• Chemistry of Food and Nutrition, 1911, p. 332. 
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Previous to beginning the metabolism study the patients were 
placed for several days upon the diet they were to receive during 
the period of actual examination. The end of the twenty-four- 
hour urine period was taken as 7.30 a.m. After the excretion of 
the last sample of urine for the day the patients were weighed and 
then given their breakfast. The urine specimens were collected 
in three-liter glass-stoppered bottles and preserved with a liberal 
supply of toluene. The urines were taken to the laboratory at 
9 A.M., made up to some definite volume (1000 c.c. where possible), 
and the nitrogenous constituents, the ammonia in particular, 
determined in most cases the same day. At this time the qualita- 
tive and microscopic examinations were made. The urines were 
then refrigerated at 0° C. for future use. The feces were collected 
in weighed tin pails, the weight of the feces ascertained by differ- 
ence, and then kept in a common receptacle in the refrigerator 
at —4° C. until the end of the period. In most of the experiments 
the feces of the experimental period were marked off with charcoal, 
though in some of the later experiments carmin was employed. 
When the feces for the whole period had been assembled, they were 
thoroughly mixed and a weighed portion, generally one-half, 
dried over the water-bath with the addition of alcohol acidified 
with dilute sulphuric acid, and subsequently ground to a fine 
powder. All determinations with the exception of the indol and 
skatol were made upon the air-dried feces. 

The examination of the urine included the usual qualitative 
tests — namely, tests for albumin, sugar, acetone diacetic acid, and 
a microscopic examination of the centrifugalized sediment, and, 
in addition, quantitative estimations of the total nitrogen, urea, 
ammonia, uric acid, creatinin, creatin, chlorides, phosphates, 
inorganic and ethereal sulphates, neutral sulphur, total acidity, 
and indican on the individual specimens, and determinations of 
sodium, potassium, calcium, and magnesium on composite samples. 
The methods employed were: For total nitrogen, Kjeldahl; for 
urea, the Benedict (S. R.) method;^- for ammonia, uric acid and 
creatinin, the Folin methods;^® for creatin, the Benedict (F. G.)- 
Myers’ modification of the Folin method;^'* for chlorides, the 
Volhard- Arnold method; for phosphates, uranium nitrate; for 
inorganic and ethereal sulphates, the Folin methods;'® for neutral 
(total) sulphur, Benedict’s (S. R.) method;'® for total acidity, 
Folin’s method; indican as described by Myers and Fine;'^ the 
sodium and potassium in part as directed by Folin,'® the potassium 


“ Jour. Biol. Chero., 1910, viii, 405. 

.4mer. Jour. Phys., 1905, xiii, 45. 

Ibid., 1907, r\’iii, 397. 

Jour. Biol. Chem., 1905-6, i, 131. 

« Ibid., 1909, vi, 363. 

'• Post-Graduate, 1912, xxvii, 1144. 

Handbuch der Biochcmichen Arbeifsmethodcn, 1911, v, Pt. I, 292. 
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being estimated by" the Drushel cobaltinitrite” method, and 
calcium and magnesium as described by'' McCrudden,^® the cal- 
cium being estimated volumetrically. 

The examination of the feces included certain of the simple 
routine tests and, in addition, estimation of moisture, nitrogen, 
fat, carbohy'-drate, mineral constituents, and the putrefactive 
products, indol and skatol. The moisture was obtained from the 
difference in the weight of the moist and air-dried feces. The 
nitrogen in the air-dried feces was estimated by'' the Kjeldahl 
method, the fat on the thoroughly dried feces by the Soxhlet 
method with anhydrous ether, and the carbohydrate with the Allihn 
method after hydroly^sis of the feces as described by Mendel and 
Fine.^^ The mineral constituents were estimated in a similar 
manner to that described for urine. The indol and skatol were 
determined upon samples of the moist feces, with the aid of Ehr- 
lich’s aldehy''de.^® The feces slightly'- acidified with sulphuric acid 
were subjected to steam distillation until they failed to give a 
reaction with this reagent. A portion of the distillate was treated 
with the reagent to the maximum color, extracted with chloro- 
form, and matched up in a Duboscq colorimeter with a similar 
extract prepared from mixtures of pure indol and skatol, showing 
the same color as the specimen under examination. It is believed 
that in this way an approximation of the amounts of both indol 
and skatol present was obtained. 

Case Histories. A brief history of the cases upon which this 
study was made follows. A more detailed consideration of the 
case histories will be taken up in a subsequent paper of this series. 

Case 1. — J. A. (Pellagra Commission, No. 1, Union Count.v). 
Fairly well nourished man, aged sixty' years; lesions rather slight; 
some scaling on hands; no evidence of diarrhea. 

Case 2. — F. (Pellagra Commission, No. 1, Spartanburg 
County). Thin, pale, rather poorly nourished girl, aged seventeen 
years; no marked lesions; had had ovariotomy; no evidence of 
diarrhea. ' 

Case 3. — ^M. McH. (Pellagra Commission, No. 2, Spartanburg 
County). Fairly well nourished woman, aged thirty-seven years; 
marked ery'-thema on backs of hands and wrists; some erythema 
on face and mouth; developed acute mania while in hospital; 
strangydoides intestinalis observed; moderate diarrhea. 

Case 4. — C. T. (Pellagra Commission, No. 12, Spartanburg 
County). Well-nourished woman, aged forty' y'ears; very slight 
scaling on hands; not sufficiently' definite for diagnosis; showed 
marked improvement. 


** Amer. Jour. Sci., 190S, xxvi, 555; also Myers, Jour. Biol. Clicrn., 1909, vi, 115. 

Jour. Biol. Chem., 1909-10, vii, S3; 1911—12, x, 1S7. 

« Ibid., 1911, X, 339. 

” Herter and Foster, Jour. Biol, Chem., 190G, ii, 207. 
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Case 5. — ^R. N. (Pellagra Commission, No. 9, Spartanburg 
County). Moderately well-nourished woman, aged thirty-two 
years; some scaling on forearms; had had erythema before coming 
to hospital; recovered while in hospital. 

Case 6. — ^jM. L. (Pellagra Commission, No. 68, Spartanburg 
County). Tall, thin, poorly nourished woman, aged thirty-six 
years; said to have had tuberculosis, but no evidence of this could 
be found while patient was in hospital; some erythema and 
desquamation on back of hands; condition cleared up quickly. 

Case 7. — E. C. (Pellagra Commission, No. 113, Spartanburg 
County). Well-nourished girl, aged twenty-years; marked thick- 
ening of palms of hands; extensive desquamation on back of 
hands, forearms, elbows, dorsal surfaces of feet, on and around 
knees; irregular girdle of desquamation about waist; erythema 
not evident; case recovered very quickly. 

Case 8. — IM. T. (Pellagra Commission, No. 114, Spartanburg 
County). Fairly well-nourished girl, aged about eighteen years; 
little erythema and desquamation on backs of hands and forearms; 
recovered quickly. 

Case 9. — ^L. G. (Pellagra Commission, No. 115, Spartanburg 
County). Tall, thin, poorly nourished woman, aged twenty-eight 
years; scaling on forearms and backs of hands, also slightly in front 
of neck; dull mentally, although said to have been bright previous 
to attack. 

Case 10. — ^i\I. S. (Pellagra Commission, No. 21, Spartanburg 
County). Rather tall, thin, poorly nourished woman, aged twenty- 
eight years; extensive lesions on backs of hands, forearms, arms, 
shoulders; girdle of erythema around neck; had ovarian cyst. 

Case 11. — ^B. B. (Pellagra Commission, No. 158, Spartanburg 
County). Fairly well nourished woman, aged thirty-three years; 
slight erythema, desquamation and pigmentation on backs of 
wrists; lesions did not cover great area; had pulmonary tuberculosis 
as demonstrated by an examination of sputum. 

Case 12. — ^A. N. (Pellagra Commission, No. 206, Spartanburg 
County). Fairly well-nourished woman, aged forty-three years; 
erji;hema, pigmentation, and desquamation up to middle of back 
of forearms. 

Case 13. — C. McC. (Pellagra Commission, No. 170, Spartan- 
burg County). Poorly nourished woman, aged thirty-five years; 
extensive desquamation and discoloration of skin on backs of 
hands, forearms, arms, shoulders, and around neck; palms of hands 
much thickened, also deep fissures at points of fingers; marked 
diarrhea; mentality evidently low; delusions and hallucinations; 
recovered. 

Case 14. — VI. L. (Pellagra Commission. No. 166, Spartanburg 
County). Fairly well nourished woman, aged thirty-five years; 
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mild desquamation on forearms. In this case no complete metabo- 
lism study was conducted, though an analysis of a twenty-four 
hour urine, gastric contents, and a qualitative examination of 
feces were made. 

Gastric Analysis. The gastric analyses have shown very 
interesting results, especially when considered in connection with 
the indican estimations of the urine. In 8 of the 14 cases free 
hydrochloric acid was absent. The total acidities were low, and 
pepsin was generally absent, or present only in small quantity. 
Though considerable amounts of indican were observed in all cases, 
the quantity was excessive in those with anacidity, reaching in 
one case nearly a quarter of a gram a day. To emphasize this 
relationship the data given in Table I have been arranged in order 
of the amounts of the average daily indiean elimination. This 
association of high indican elimination, with diminished acidity, 
is indicative of the strong inhibitory influence of the normally 
acid gastric juice upon putrefaction in the alimentary canal, or at 
least a certain type of putrefaction. As may be observed, some of 
the cases with low indicanuria and with free hydrochloric acid 
present in the gastric juice have a fairly high elimination of ethereal 
sulphates, but, in general, the total ethereal sulphates as well as 
the indoxyl-potassium-sulphate are increased in anacidity. Still 
another factor which may play a part is the activity of the pepsin, 
especially in the cases where hydrochloric acid is present. Case 
12 (A. N.), with only a slightly subnormal acidity, but with a low 
peptic activity, showed an elimination of indican next in amount 
to the cases with anachlorhydria. In this series of cases, anacidity 
was found in about the same percentage of cases as reported by 
Johnson. Cecconi in the 12 cases which he examined made quali- 
tative tests for indican. Though all of his cases showed an absence 
of free hydrochloric acid, no uniform relation appeared to exist 
between the anacidity and the indican, if we are to accept the 
qualitative tests for indican as representative of the quantitative 
elimination. 

Food Intakes. In general the food intakes may be viewed as 
indicating the general condition of the patients, since they were 
allowed considerable liberty in the choice of food, and further 
provided with all they desired. The food intakes, as shown in 
Table III, amounted in all cases to from 75 to 110 grams of protein 
(12 to 18 grams of nitrogen) and 2300 to 3000 calories per da}', 
with the exception of Case 2 (M. F.), during the first period of 
observation, and Case 3 (M. McH.) during both periods of obser- 
vation. With the same exceptions all the cases showed a decided 
plus nitrogen balance during the period of observation, the degree 
of nitrogen retention being in proportion in general to the gain in 
weight as shown in the tabulated results. Case 2 (M. F.) during 
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the first period of nine days, with an intake of 8.9 grams of nitro- 
gen, showed a slight plus daily balance of 0.6 gram, though a 
decided plus balance was observed with the gain in weight during 
the second period. Case 3 (M. McH.), with a nitrogen intake of 
5.0 grams during the first period, showed a minus daily balance of 
1.4 grams, udth a decided loss in weight. During the second 
period, with a nitrogen intake of 7.2 grams, she gained slightly in 
weight and showed a plus daily balance of 1 gram nitrogen. Corn 
in the form of corn-flakes was consumed in all the experiments, 
while case 2 (M. F.) ate considerable quantities of corn-bread 
during the second period of observation. During this period of 
seven days she gained four pounds in weight, showed an average 
daily nitrogen balance of plus 4.1 grams, and otherwise showed 
general improvement. 


Table I. — Gastric Analyses in Comparison with Certain Data of Urine and 
Feces. Tabulated in Order of Indican Elimination. 


Gastric analyses. 


Urine. 


Feces. 


Patient. 

Volume of i 

contents. 

Free HCl. 

. i 

Total acidity. 

Lactic acid. 

Peptic content’’ 
(Rose.) 

O 

. ^ W) 

rt 5 c? 

e5 

a 

S d 

ci o rt 
a> 

^ 55 i>. 

*3 ^ rt 

a Q 

Ratio ethereal | 
to inorganic ' 
SO.. 

Indol. 

Daily 

average. 

Skatol. 

Daily 

average. 


C.o. 





Mg. 

Mg. 


Mg. 

Mg. 

13— C. MoC. 

270 

0 

5 

+ 

0.5 

240 

181 

1 to S 

— 


4— C. T. 

90 

0 

8 

+ 

0 

208 

194 

1 to 7 

5 

10 


180 

0 

7 

+ 

0 







50 

0 

6 

+ 

0 






1— J. A. 

94 

0 

4 

+ 

0 

151 

207 

1 to 6 

0 

28 


130 

0 

4 

++ 







2— M. F. 

135 

0 

14 

+ 

0 

128 

126 

1 to 8 

0 

2 


60 

0 

12 


0 

48 

98 

1 to 11 

3 

3 

9— L. G. 

70 

0 

12 


0 

95 

203 

1 to 6 

11 

34 


200 

0 

4 


1 






3— M. McH. 

188 

0 

7 


2 

69 

97 

Ito 7 

2 

9 


3 

0 

— 


— 

91 

122 

1 to 5 

7 

7 


140 

0 

20 

++ 

7 






8— M. T. 

140 

0 

8 

++ 

0 

88 

161 

1 to 11 

3 

12 

11— B. B. 

300 

0 

4 


2 

71 

126 

1 to 11 

21 

51 

12— A. N. 

65 

18 

43 


0.5 

65 

124 

1 to 17 

Tr. 

Tr. 


20 

36 

60 


0.5 






14— W. L. 

90 

40 

64 


7 

57 


. , 

— 

— 

6— M. L. 

135 

15 

32 

+ 

7 

45 

149 

I to 11 

0 

1 

5— R. N. 

35 

22 

42 


5 

43 

59 

1 to 20 

14 

0 


270 

14 

38 


10 







45 

26 

54 

+ 

7 






10— M. S. 

170 

8 

26 


16 

23 

117 

1 to 11 

2 

19 


57 

2 

20 

+ 

2 






7— E. C. 

340 

17 

34 

+ 

2 

21 

147 

1 to 8 

0 

16 


As the tabulated data show the food intake, with the few excep- 
tions mentioned, was generally up to the standard set by Atwater, 
and thus far above the minimum figures given by Chittenden. 
Both the protein and the calorific intake appear to have been 

^ Normally the peptic acthnty of the gastric juice after the Ewald meal is 8 to 11 by the Rose 
method. 
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ample as judged by these standards, though perhaps the proportion 
of fat to carbohydrate is a little higher than ordinarilj'’ found. 

These data hardly allow of comparison with the results observed 
by Wussow and Grindley^^ at the Peoria State Hospital, for the 
reason that, with one exception, they were all women and, further, 
were below the normal average weight. At Peoria they found the 
general diet supplied per man per day; Protein, 73.5 grams; 
carbohydrate, 444 grams; fat, 56 grams; energy, 2568 calories; 
mineral matter, 23.23 grams, of which 1.07 grams were phosphorus; 
while the corn diet gave protein, 87.2 grams; carbohydrate, 463 
grams; fat, 79 grams; energy, 2898 calories; total mineral matter, 
27.91 grams, of which 1.64 grams were phosphorus. In general 
the diet of our patients appeared to furnish a somewhat larger 
amount of protein and fat, but a smaller amount of carbohydrate. 
The diets employed by Camurri are likewise of interest in this 
connection. His mixed diet contained 131 grams protein, 430 
grams carbohydrate, 66 grams fat, 24.85 grams mineral matter, 
and had an energy equivalent of 2600 calories, while his corn diet 
contained 96 grams protein, 617 grams carbohydrate, 64 grams 
fat, 26.45 grams mineral matter, and furnished 3450 calories. 
Camurri calls attention to the small relative amounts of sodium 
and calcium furnished by certain dietaries. The figures which 
we have calculated for the salt intake would appear to indicate 
that in this particular our diet was adequate and well balanced. 

Composition of the Urine. The discussion of the urine can' 
best be prefaced by the general statement that the chemical com- 
position of the urine in pellagra does not markedly differ from 
what one might observe in other individuals of a similar physical 
condition, except in one particular, the increase in the quantity 
of the bodies derived from intestinal putrefaction — namely, the 
ethereal sulphates, and especially the indican. It is perhaps of 
some significance that a few hyalin casts were observed in 6 out 
of the 14 cases, while in 2, traces of albumin were detected. 

The volume of urine eliminated and the specific gravity gave 
figures sueh as one might have anticipated with the fluid and food 
intake, the average volumes varying between 300 and 1800 c.c., 
with specifie gravities of 1.029 to 1.013. As shown in Table II, 
the figures for total acidity, chlorides, phosphates, inorganic 
sulphates, neutral sulphur, for the mineral elements, calcium 
magnesium, sodium, and potassium (figures for sodium and potas- 
sium not included in table) are such as one might expect under 
the given dietary conditions, and the same may be said in regard 
to the various nitrogenous constituents. 


** Report of the Pellagra Commission of the State of lUinois, 1911, p. 197, 



Table II. — Summary Table. Average Daily Composition of the Urine.-® 


714 


HIYERS, fine: jietaboeism in pellagra 


•'^U910^90D 


ic 


00 

to 


O »i5 to 


■^00 

oto 


CO 

o 


o 

to 




'N 

pamraj9^apnfi 




O to lO 


o 

d 


C5 

to 

d 


■ap‘G9iO 


O 


*N 


O 


’M 


CCO 

?o 

O • 


b 

cS 

a 

S 

1 2. 

Qua 

®*o 

•Ha 

'd o 
d ® 

d o 
> 

® 2 

d >> 

^ f* 
0.2 

0*0 
d o 
aj4 

2 « 

.O 9} 

if 

•«o 

S'=' 

Ss 

W p, 

o 2 

tc o« 

g.2 


oXi 

M O 
^ o 

5^2 
6^ 
£ d 

«*-. qj 
05 « 

*0 ■** 
Sd 

05 d 

Sd 

.2 o 

|s 

S'6 

si 


*N ‘CTOonraiy 


CO CO 03 


'N 




O €0 b-<0 


o 

CO 


C3 

l> 


O 

d 


*N mox 


o 

CO 


d 


'r}< 

O 

00 


C © d'^3 

c . « o d 

• r* 

5 &' 

O ©^T3 
•— * fe c di 
d .5 rt o rt o 
d - O ow 2 

o g o 5 

ss’iss-^ 

S«g«g 2 

o “o “ h” 


S« 

“.2 

W4 

^ d 

S.s • 

|s§ 

oS-g 

> o ^ 

lo“ 

=§'§• 

as 


— O 

dZU 

d d 
d ® 

S.2 

to 05 


Qi 

iS-g 

iSS 


J. ® 

. t> O c3 O oi 

cj C3 • © t- *9,2 

§°|eggg> 

*2 ® 

§ § o d 

© o. 

O 


d 

a 


,o 

s 

d 

d 


.] o... 


> fc« K >• 
Q © "-IS 

W'd «-S 
d 2 d w 

o S 

Z 


© 05 © 

'dSd'd: 
o © o 

*e^ ©t^ 


5« 

.5 § c.a 

Mao ej 
’o Mo fl tfl 

zo z 


o © 
. > 
‘•■i“ 

2*-** 

*A to 

td 


.2 ° i 

if ig 

© rt ci ^ 

o 

z 


to tn~3 I *9 
ddS CJ m 
© C3 

^o P © © 

ti ^ > O 

©M © 

,Q^ ® H 2 

’do d d 
So d rtd: 

o.jj'a ^ 

i §.5 

|T3S^a°-S 
^ n.o Ro a M 
.S C3 013 S O “ 
<5 M 


o 

CO 

o 

CO 

o 

0003 

o 



03 

03 

03 

03 


w 


o 

O 

O 

O 

O 

OO 

o 

o 

t-( 








03 


l> 


oo 

ooo 

o 

O 


t«. 


o 


coo 

to 

O 

|C3 


OO 

CO 

CO 

^1-4 

03 







f,* 




o 


<d 











03 

CO 


d 


d 




03 

00 

►o 

C3 

t-3 




O 


o 

i-( 

O 

v-« »-« 


49 


o 


o 



*9 



•*9 

o 

■*^ 

<d 

*9*9 



r-A 

o 





03 

■A 

O 

d 

o 

d 

o 

d 

© 

d 

o 

d 

>?h 


M 

d 

d 

d 

d 

d 

d d 

3 


•-^ 






►o 

< 


•jC^tAT5l3 

6^*09ds 


VO 

O 


CO 

s 


CO 

o 


*9UTJn 

JO oratnOjV 


CO 

CO 

oo 


C3 

Q 


d 

M 

d 

< 


d 

M 

d 


d 

< 


o 

CO 

o 


o o 

*9 *9 

03 CO 


a a 

o ^ 
(vC5 0.0 
a a 03 
CQ CQ 


•^notnugdsa 

jo’q^Sns'i 


03 


'JT^SiaAl QSCJ8Ay 


CO 

o 

CO 


Ob- 00 o 


CO to to 


CO 


•5n,TJ9dX9 JO 
pua* 




03 to O 
CO CO CO 


•'jjjsdxa JO 
a^Tnn23qij^ 


05=2 


•s3y 


fcio 


•sag 


P=t 


b pi4 b p:^ ^ 


pt. P=3 


P=J 


^ c 
^^2 


> = 
© o 

CO © 


3 o «s 


l.b 




© o © o 


5 c _ 

© O L, 

T3 t © 

^'Sg 

CQ 


LT ir "© S*S S 


'C'O 

M o 


d tM 

o © 

'•a O 




52 < 

o © ■* 

d'o 

'*0*2 I 


o 

u 

JS 


© o 

'd *2 

0*d 


> 

© 

U2 


> 

© 

02 


< 


w w 

03 © OC3 

:a*E:^ :^'Sqp^ 
I-! 1^1 I 

03 CO CO •O'O 


M 

I . 

CO o 


o 


02 

w 


o 

o 

z ^ 
< d 
I ! 

03 fO 



MYERS, FINE 


METABOLISM IN PELLAGRA 


715 



•(a't'cqdins 

-uiniBSE^od 

-^Xxopni) 

uBojpnx 

§rHb^COOi-ICOCOlO»HCOlOCO»-«U30 
« to O^OOO'^Tt<NC 0 OC^l^< 0 '«Ji 
^r-i a N 


•«OS 

jnudjns 

XBJXnsN 

^dcocoeoc<iTt<cococooofooococo 

0 ^ 0<0 0|tOC500*PC30COt>-t^‘*«<0 


•'OS BS 

sa^Etidins 

XEaioqxgC 

er^tOOOt^C^ri<0>03N»Heob-0-i^i-( 

KOOIOOC^OiO-S<r}<COO’-«C^C^OO 

OC^*-'OOr-«THOiHT-«rHC^r-lrHr-H»-» 


•'OS 

oiheSjoux 
: iEajaqx!) opE^x 

CO CO f-* t«* »0 1- o 1-1 CO tH o CO 

*H Di tH tH r-ti-HrH 

ooooooooooooooo 

♦— l^rHi— IrHrHt-fi-HiHi-IWiHrHrHrH 

c5 

a 

•■OS 

BSXEqdjns 

oniBajonx 

oJC<l»>-rt«»Ot-NOiOOh*iO*^OON 

2 to O CO 0 CC iO fO CO h- 1>- >o O 
EcOOOI^tOcOi-f«Oi-Hl'^01WeOrHTj4 

*H »H t — 1 1 -H rH i^ i— < rH iH rH OJ rH 

o 

•SO' J ES 
saxEqdsotu 

{Di-flO-SitOOJOCOCOt^COC'JOJ-^COh. 

pOOOOCOCOOi^COf-HtOO»-<C^COr-« 

0011 - 10 ? rHr-<D3Nr-tM^^,-HNC^C0C? 

o 

a 

.2 

■lO^N Bti 

fi3pU0|tlQ 

® CO r}« 03 CO i-t to O CO fO O CD i-l O 
pOi-HCOt^WOOOCSCO^-^Oh^tO 

0<OtOt-i-HCO’^'i<NCOO>OOCOCO'i4 
vH rH ^ 

*00 

o 

a< 

a 

•o^iv: Bt! 

uinjsanSBx^ 

^ ccoooi^ootoooojN.tocooooo?oo 

5 »-• O O O 0 1 -H f-H O O? O? rs O f-< CO O 

o 

fl 

o 

O 

* 0^0 

raniojs^ 

c 00 CO O O to O O CO 10 W 0 ? O to 
Oi-Hr-lO?»HOO?i-<f-»COO?r-<COO?COO? 

o 

p 

<L) 

‘pTotJOt/u 
‘iC^ipjoe xB?ox 

do>«oio?tootot>»cocico^w^h- 

_4 0?OCOCOC50^*OtOCO'3'CO«-HCOCO 

O^wcoo?i-icoeooicococoo?'^*5^co 

tJO 

c3 

<D 

> 


C«£>OOOlCOcOCOOeOOC50CDOlO 
Eo o o o c. 

t 

1 

•urap^aiQ ; 

1 E l>» rt» O O O? 1 ^ b- h- O o? b* N. b- 

f»^OtOtOtOtOC5COCOCOC5b-COtOCOCO 

Q 

Q 

P 

■pio^ ouQ 1 

1 e'^ 00 i 0 C 0 *-*'^'r#<N- 0 >OC 0 Mt 0 t 0 • 

Soii-ii-Hi-ioioio?o?rocococoi-i'-» • 

1 o 

o 

o 

O 

1 

•tjnxoanny ' 

grHOOOOi-*ocooocOb'Oroi-( 

nC 0 C 0 C 0 ’-J< 0 lc 0 » 0 Oi 0 « 0 » 0 ‘ 0 t 0 '^C 0 

P 

n 

•Eajxi 

rot0t0Oi-<C0c0i^0?O»0 01»0C0N.-4< 

Eco-jtcoocoocoocococotococ^o 
01 -« 1 -I|-I^ ^ ,_l ^ r-f o? I-H 

1 

d j 

1 'N 

^ -J9?9pUjrj 

oonoco»oo?o?b-t»cotocooi-t • 

OOCOCOOOOCO-^b-COtOb-CDCDO • 

»-H ^ • 


tC ' 

c 

hi 

*3 1 

•>j m%voiQ 

1 

01 . •b-c?c?w . 1 -t .CO *0? -0? 

o • • ^ ^ 


*3 

o 

i 'N 

1 muptjajQ 

OOOOOtOb*CJCOr-«v}4C5b--f'OtO 

coo?coco-s<cooio?’'j<eoo?o?o?oi.H 


o 

o . 

tfl 

a 

'M 

pioc Ollfl 

OOOb-OrJtcOOCCOOlOJCOOi** • 

O 1 — < • 


a 

o 

<j 

hi 

o 

D. 

1 cmoiniuy 

•r*< 0 ?-^COCOCOiHO?.-iOCO^b-b-»-' 

iOCO*'t»» 0 -^<tOiOiOiO>J<LOiO^^CIb- 


a 

h^ 

> -N Eain 

t- e? b* C 0 1 -» CO b- to to CO CO c? CO o 

*Hb-cooo*^iorootocjeoo-*--* 

COCOOOCOb-OOb-COCOCOCOCOCOCOCO 


1 

O 

1 

i £ 

•-to?o?r3?o^tocDb-xoOi-'Ojeo 



716 


MTERS, fike: ^metabolism in pellagra 


GJ 

C3 

c 

rt 

"rt 

CQ 


o 

tD 

o 



O o 

J S'S 

Kilogram. 

+ .10 
— .0.5 
+ .20 

<^o 

f-iO 

1 

i 

lOiOOCICCCOOOOO 1 
OOC0C0»-‘ClOCICI'C< 1 

1-^-= 

< W 

1 + 


V 

"c 

gClO*-* 

c3cio-J< 

U+++ 

1-M 

1 + 

i'-ioo«:i<occ-?or-r- 

rHCIC5CO»HCCC|lOCOf 
++++++++++ ^ 
....J 

Urinnry 

plus 

fecal. 

N. 

1't‘CO-** 

gOOJOD 

«^CI 

oo 

! 

Orf’tOOr-tOt'^r-icOCI ; 

«-HOt-<CsCIOCli-M---CI ’ 

l-H ^ i-M rM ^ rH ^ 

r3 

gOOUO 

<s c-i CO w 

c"" ^ 

oci 

ot-*. 

1 

I^Ci»OfOOCi*-lt-iOO j 
CIW’^CO-J'CCCIOOCO 

Chlorides 

as 

Cl. 

o5 

gcooci 

COlO 

u 

•^o 

wci 

ciC50cooocoeoco»-< 

CO 00 C5 O O O O LO o o 

« 

o 

^ ui 

'C.20 

1"^ 

E-?r-o 

S«(Mm 

o 

h-O 

1-tci 

t^OOCOt>»OOr?-eMO»-< 

coto-^cococop^^irjirs 

s 

'isQ 
s -w 

o 

Cm 

CO 

£Oc5»a 

o 

dci 

•^cocooooocooo 

cococ5'j<'!}<^eo-i‘t<co 

1 d 
.2 « « 
es «3 
o •z 

CO 

n 

gWt'O 

2 w M* 

o 

co*-< 

dci 

tOiMcoor-’-i^OMOT-^ 

c 

.2 

o 

Cl 3!^ 

I 

QO 

£»*<eo«5 

Soco 

O 

-HCl 

do 

ooooooodoo 

i erd 
rt o 

o 

tn 

C OcO 

2 Cl -MCI 

O 

Cl CO 

r}*'^iOCOOeOOOOC1 

Cl Cl d Cl Cl d Cl Cl CO 

tR 

C 

’m 

O 

oco 

OCMO 

C'I’-ICI 

oo 

oub 

OOOOOOOOOO 

«-HC3OCIC0»-0CC't<O»-H 

CO o I'- o o uo ec o o CO 

Cl Cl Cl CO Cl d d Cl CO d 

•SO^VIipi^^ 

05 

£ci*-*co 

o 

Cl Cl 
Cl 00 

fi 

CO»O^COCICO»>HOOO 

i^oococir»coococoo 

Cl Cl Cl CO CO Cl d d CO rH 


m 

SOCiCO 

pci coo 

t,f-l -M 

o 

OO 

COI-. 

CO 1-0 ’^cor»r'-c5’^»“<i.o 
CJdcoot^T-Mocicod 

Protein, 

CR 

Ecioao 

ki 

o 

c2-r 

Ci»-f^cooor»oweoo 

l'-00C5C0C0C0b»O»-«O 

?-M 

c 

o 

^*3 O 

>^SJ3-2SS.2dpi?^HS.jSri+d 
^ IlSlfm 1 1 I 1 1 1 1 1 M 

*-H w Cl <o CO P-i •- L-a o 1 CO o o Cl c5 



Table IV. — Average Daily Composition of the Feces. 


MYERS, fine: BIETABOLISar IN PELLAGRA 


■lOlu.'iS 

cn 

EcftCirt 

tCM 

fT, 

ON 

.2 

oo.^oci;^2-jo° 

^ ^r^C5»^*f5 

O 

« 





•lopui 

Eooco 

tx 

S 

CIN 

I-*? •'** o o cc •-* Cl .5 o 

f-t l-H d C2 1 

•JO EC EDpUOUlO 

b5«o*-* 

gMO»-< 

O’'' 

»aci 

CC»0*?C0C0OON»-'O 

ecoo»-<*rwcir‘0*?'*— 

Cl 

•SO^A 

BCBaicqdsoiici 

tJiC^ F-< 

c c:l-.0 
C*h' 

CIO 

ON 

ON-i*ONOCOOW** 

co^“^•^^•-'0•;'cooO’^ 
rH **' Cl 

•osjv 

EC mnisanacjv 

e»OCO-< 
Cd wee 
O * * ‘ 

CIO 

r-*CI 

C5»?3-^O»f:f0OOC0O 

CCCCCOClCjCOCC'r^TCO 

■0’!C5 

oeOOO 

gTidO 

O-^wei 

.80 

l.OS 

-f-Nl^JCOO-f^OLON 

o*-HNN'rO-:**:'CO-?< 

vHClW'-('-i*~ir*^ClClCl 

i 

•IIBV 

Per 

cent. 

20.8 

22.3 

21.0 

22.3 

IS.O 

N O 00 N Cl O O •C' CO CO 

d »0 CO ‘ 0 d CO O N N 

Cl r-^ Cl Cl Cl 

•tIEV 


oo 

1-0 00 Cl O ■*? O CO »o O* N 
oo*^5'rt'-c/:»co*-'co-i< 

O-Mf 

Cl CO 

l.o 1.0 f -r CO »0 f N >.0 *-» 

•not^tJziinn 

o^tiipAijoqJtio 

.CO CON 
> 

o cooo 
Ph gooo 

09.8 ! 
99.0 ; 

a> o N o 00 o ».o *c o o 

oooooooooo 

OOOOOCIOOOO 

•asooniS sc 
oivjpAiioqjCQ 

Per 

cent. 

2.57 

2.77 

3.02 

2.57 

7.57 

CO O O* I-O O O N O CO g 
iOO'hOOOOCOI'O ^ 

ci d d CO ».o CO O' ^ 

•asooinS SB 
aiBipXtjoqiBQ 

o 

.2 

1.7 

o 

oeooo*HO Cl coat'd y 

^'5 ^ ^ W W f* 

1 

■noi^uziii^n ijtij 

Per 

cent. 

94 

90 

93 

oo 

»OCONO«?<*-*NdOO 

oooooooooco 

•ijo’ca^xo 

o c • • * 

f\, <■! —I CO ^ 
^ CjCOCI^ 

21.7 

14.0 

eooNciddcowO'rt'co 

W CO CO Cl o »C *0* »o o o 
»-* Cl Cl CO Cl «-• d 

•lawixo Jaqia 

tn Ci Cl N 
S dee Cl 

o 

rHCl 

cico 

10 O >.0 -i* O CO 1.0 CO 

Cl d ’'i* O CO O ».0 1-H 

»-H rH 1-H 

! •uoiiczqnn 

uiajoJci 

1.4 ^ 

ScCl 

CL, 5C5C5C5 

O'-* 

oco 

O0i-»*^NOO*-«OCIO 

COCOOCCCOCOOOOON 

i 

1 •no3oni{>j 

Per 
cent. 
4.07 
3.71 
4. SI 

5.53 

0.27 

OIONCOOUOOOIOCO*** 

'-<'^0^*:'b«0»0r>-i''i< 

o o CO o o d i.o d d 

- - 


— -- 

. _ 

•na3oj?iiq 

Gms. 

1.01 

.51 

1.13 

lOCO 

rM 

0»0»0'^ONOoCWO 
■O'CONC0*'f^r-<Cl'}<t>. 
*^d tH rH rH ?H d d 

•ojn^sioj^ 

j — 

flj C>NNl-- 
^ V 

-**00 
00 00 

00•^^■'^*Od»OCCO'-^»0 

N CON N CO 00 CO CO CO O 

1 Eaaa} Ajp jiy 

Gms. 

21.0 

13.7 

23.0 

NO 

oci 

Cl 

.l<..JiOOWOOOrt^<o 
-t* o cs CO CO i-i Cl r-( d’ 
ClCO»-<ddCOd'^Cl'0< 

1 

j 'saaoj qsiojy 

cMOO 

COiOO 

OCI 

•OOQ 

COCOCOCOOOIONNCI 
4-4CON»t*dOC>0'0'N 
rHCl »-*rHd»-»C0r-CN 

Patient. 

ww .. 

to o O 

'ICJM COM 4<lOtOtJ.00<i6rte!,tJ5 


VOL. 145. NO. 5. — MAY, 1913 


I 


24 



71S 


MYERS, fine; jMETABOLISM in PELLAGRA. 


The elimination of total nitrogen, urea, ammonia, uric acid, and 
creatinin is perhaps slightly beloM' the so-called normal, though 
the constituents dependent upon exogenous factors, namely, the 
urea and ammonia, are in accord with the diet, and those of 
endogenous origin, namely, the uric acid and creatinin, are such 
as might be observed in other individuals of similar physical 
condition. Since Folitf'^ first considered the distribution of the 
nitrogenous constituents in normal urine a large amount of work 
has been done on this subject. The large amount of data collected 
in the publications of the Referee Board^^ is unusually good con- 
firmation of the statements of Folin in this particular. .Although 
our data for the percentage of ammonia and undetermined nitrogen 
are slightly above the so-called normal figures and the other con- 
stituents slightly below, these differences are readily interpreted as 
due to the diet and the physical condition of the patients. As 
Folin has so well shown, with a reduction of the nitrogen-intake 
the urinary constituents of exogenous origin necessarily form a 
smaller percentage of the total nitrogen, and our figures for urea 
nitrogen, generally S3 per cent., are in accord with the nitrogen of 
the food. As the endogenous metabolism of the body was at a 
low state of actl\dty, due to the rather poor physical condition 
of the indii’iduals, we would hardly exjiect the uric acid (purin-free 
diet) and creatinin nitrogen to form an increased percentage of the 
total nitrogen. On the contrary the percentage of nitrogen in this 
form is rather below the normal. 

An examination of the absolute amounts of the various nitrogen- 
ous constituents eliminated by the different individuals shows that 
in general the urea varied between 10 and 20 grams, the ammonia 
between 0.3 and O.S gram, the uric acid between 0.15 and 0.39 
gram, and the creatinin between 0.4 and 1 gram. The abso- 
lute amount of the undetermined nitrogen in^ general falls u'ithin 
normal limits, though, as mentioned above, it forms a rather 
high percentage of the total nitrogen. In Cases 2 and 12, hou^- 
e\'er, the figures are considerably higher than those found in other 
cases of the series. 

The creatinin elimination is below' normal in all cases, this fact 
being particularly well showm by the creatinin coefficients. Nor- 
mall\ , coefficients of t to 11 are found, wdiile here the figures vary 
between 5 and J. As recently discussed by one of us® (Myers), the 
creatinin elimination is lowered in conditions associated wdth 
decreased body efficiency. This general inefficiency is further 
brought out b\ the fact that 10 out of the 14 cases eliminated 
creatin, though in only 2 cases w'as it present in large amount. 

Ihe elimination of the mineral constituents hardly requires 


« Amer. Jour. I’hys., 1905, xiii, CG. 

Z Dept, of Afiric., Report No. SS, 1909, and No. 94, 1911. 

.! Amei!. Jour. .Med. Sci., 1910. cxxxix. 256. 
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further comment, except for tliat part containing an organic 
radicle, namely, the ethereal sulphates. Certain ol_ the facts m 
tins connection are best brought out m lable I, in winch the 
data are arranged in order of the amounts of indican elinnnated. 
The absolute amounts of the ethereal sulphates appear to be 
increased in a few instances, in which case there exists a low ratio 
to the ethereal sulphates. This is especially pronounced in the 
cases of anacidity, in which very large amounts of indican were 
eliminated. Here the indican appears to parallel the total ethereal 
sulphates, but apparentlj’^ for the reason that the indican forms a 
considerable part of the total ethereal sulphates. Ihe low ratio 
of inorganic to ethereal sulphates was observed in the cases reported 
by Camurri. 

Composition of the Feces. The examination of the feces as 
shown in Table IV revealed widely varying conditions as to volume 
and consisteney — ^Avatery stools, soft stools, well-formed stools, and 
hard stools — the average daily elimination amounting to from 00 to 
700 grams of moist feces and 20 to 40 grams of air-dried feces, the 
moisture varjdng between 75 and 95 per cent. Tlie microscopic 
examination of the feces has not yielded data of special significance, 
though in certain cases evidence of digestive inefficiency lias been 
observed, and in some cases considerable mucus, ])robably in part due 
to the diarrhea. In several instances strongly positive fermentation 
tests with Schmidt tubes have been observed, notably in Case 
3 (M. McH)., period 2, though the estimation of the carbohydrate 
content of the feces ought to be a more adequate criterion, Tlie 
daily fecal nitrogen was found as low as 0.5 gram where the nitro- 
gen intake was low, and as high as 2.7 grams in tlie reverse con- 
dition, accompanied by severe diarrhea. These figures fall within 
the normal limits, however, and the percentage of nitrogen in 
the air-dried feces cannot be said to be excessive, though perhaps 
slightly above the normal average in a few cases. In 3 cases 
(Case 3, period 2, Case 5, and Case 13) the so-called protein utili- 
zation was below the other figures observed, but probably in part 
due to the diarrhea. The daily fat eliminated varied from 2 to 11 
grams, with percentages of the air-dried feces ranging between 

8 and 35 per cent.. The fat utilization was good in all cases, though 
the figures for Cases 9, 11, and 13 were slightly below that obseri^ed 
in other cases. The figures for tlie carbohydrate were from direct 
estimation, and are therefore much more reliable than the results 
generally reported as determined by difference. The tabulated 
data show that the utilization was 99.5 to 99.8 per cent in all 
but 2 cases (Case 3, period 2, and Case 5), where the utilization 
was 99 per cent, and the percentage content in the feces 7.G and 

9 per cent. These results show quite conclusively that the ability 

^^sorb their food is only slightly if at all impaired 
and that this is in part due to the diarrhea. The data on the feces 
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reported by Camurri bring out similar points, though he has only 
five sets of average figures with which to make comparison. 

The examination of the feces has included quantitative determi- 
nations of calcium, magnesium, phosphates, chlorides, as shown in 
Table W, and also of sodium and potassium. These data have 
not revealed any apparent derangement of mineral metabolism, 
though certain interesting relationships have been brought to light, 
which will be presented in a subsequent paper. 

The feces of pellagrous individuals have a most characteristic 
aromatic odor, and the estimations of the indol and skatol would 
indicate that this odor was due to the large amounts of these 
aromatic bodies found to be present. Normally only traces of 
these bodies are present, and from the investigation of Herter“ 
and also of one of us^° (Myers), with Fisher and Diefendorf, the 
amounts detected, especially of skatol, may be regarded as decidedly 
abnormal and indicative of peculiar bacterial conditions in the intes- 
tine. When these results are compared with the acidity determina- 
tion in the gastric juice, some relation between the amount of 
skatol formation and anacidity is apparent. 

SuMJEVRY. The ability of individuals suffering from pellagra to 
utilize the various foodstuff’s as indicated by our series of fifteen 
experiments appears to be only slightly if at all below the normal. 

The elimination of mineral and nitrogenous constituents in the 
urine is such as would be anticipated under the dietary and physical 
conditions of the individuals. A lowered physiologic efficiency 
is indicated by the low creatinin coefficients and the elimination 
of small amounts of creatin in the urine. The presence of a few 
hyalin casts in about 45 per cent, of the cases points to some 
possible irritation of the kidney. 

Anacidity is a condition common in pellagra, found in eight of 
our fourteen cases. It is generally associated with an entire absence 
of pepsin, or with pepsin in only very minute quantities. 

Individuals suffering from pellagra show a marked indicanuria, 
which is excessive in the cases with gastric inefficiency. Though 
the ethereal sulphate hardly parallels the indoxjd-potassium 
sulphate, the quantities eliminated are much higher where anacidity 
exists and they furthermore hold a higher ratio to the inorganic 
sulphates. 

The feces contain decidedly abnormal amounts of indol and 
skatol, especially the latter. 

The presence of excessive amounts of indican in the urine, 
associated with a high elimination of ethereal sulphates, when 
considered in connection with the abnormal amounts of indol and 
skatol in the feces, points to some unusual bacterial conditions 
in the intestine. From the data at hand this putrefaction would 
appear to take place rather high up in the intestine. 

^ naclcrial Infections of the Digestive Tract. 1907. p. 239. 

« Zentr.ilbl. (, StoSwechsels, 190S, is. S49; Amer. Jour. Insanity, 1909, Ixv, G07. 
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ACUTE SUPPURATIVE LYMPHADENITIS, ABDOMINAL, DUE 
TO A DIPLOSTREPTOCOCCUS: AUTOPSY. 

By 0. W. H. Mitchell, M.D,, 

ASSISTANT PROFEBSOn OF PATHOEOQY AND DACTEIHOROOV, DNiVEUSlTY OF MIBSOURI, 

COETJMDtA, MIBSODRI. 


Within the last two years the number of infections due to diplo- 
cocci and diplostreptococci has greatly increased. Many of these 
infections are quite serious and not a few arc fatal The organisms 
described in various parts of the country are similar and likewise 
are the diseased conditions produced. That these infections are 
on the increase cannot be explained on the basis that they were 
not recognized heretofore because of the unusual sites of the 
lesions. 

In this city and surrounding country, during the spring of 1912, 
there occurred many infections of this nature. The majority of 
the lesions were located in the cervical lymph nodes and the peri- 
glandular tissue. Practically all of them followed throat infections. 
Many cases subsided without suppuration, but in a number drain- 
age was necessary. Tlie pus from all of these cases showed enormous ‘ 
numbers of short chain diplostreptococci which were Gram positive. 
They grew on blood serum as small isolated white colonies. On 
blood agar quite a large hemolytic ring was produced around each 
colony. The organisms lived only a few days on artificial media, 
and the colonies rarelj’" developed larger than the head of a pin. 

On May 12, 1912, I was called to see the patient, Mr. R. S. 
The history as taken by Dr. F. G. Nifong, in whose surgical service 
the case occurred, is as follows: 

The patient was aged forty-one years; American; farmer; male; 
white; mdower. 

Family History. Father living and in good health, eight-one 
years old. Had seven brothers and two sisters. Ojie sister and 
two brothers are dead. One uncle died from cancer. 

Preuioits History. Never had any serious sickness in his life. 
Tliree years ago he fell from a tree and sustained some internal 
injury. 

Present Trouble. On May 1 he suffered epigastric pain and a 
little nausea after breakfact. He ate his dinner and suffered 
severely after it. The next day he called Dr. R. W. Berry, of 
Mexico, Missouri.^ Castor oil was administered and the bowels 
mov^ freely. Pain continued, and on May 12 the patient visited 
Dr. Berry m Mexico, which is fifteen miles from his home. At 
this time the patient was suffering from severe pain in the region 
0 the gall-bladder, and there was some jaundice. After staying 
one night in Mexico he returned to his farm. He suffered greatly 
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in returning, and from this time on he had increasing paim Since 
that time he has suffered a great deal, especially after eating, and 
has been rapidly declining. 

Physical Examinaiion. The chest is negative. There is marked 
muscle resistance all over the abdomen, and especially over the 
epigastric region. A small area just below the umbilicus was 
more tender than other parts of the abdomen. 

The temperature upon admission to the hospital was 101°, but 
dropped to normal a few hours after being put to bed. From that 
time until death his temperature never registered over 100. The 
white blood count was 14,000. The pulse ranged from 68 to 78. 
Throughout the illness the patient perspired very freely. 

On hlay 27 the patient was operated and the following notes 
were given by Dr. Nifong; Median incision. Could find nothing 
in the colon or stomach. The appendix was removed and showed 
some evidence of inflammation. After raising the stomach and 
colon much induration of the mesentery and great enlargement 
of retroperitoneal and mesenteric lymph nodes were noted. This 
condition was especially noticeable in the mesojejunum. The 
abdomen was then closed. 

The patient gradually grew weaker, and died June 6. An autopsy 
was immediately performed and the following is a summary of the 
findings: The bod5’- of a greatly emaciated white man. The skeletal 
system is moderately heavy and the musculature very light. The 
subcutaneous fat is practically absent. The lungs are free from 
adhesions, containing air throughout. They are normal except 
for a little scarring at the right apex. The heart is normal, all of 
the valves are delicate. The spleen is normal. All of the mesenteric 
and retroperitoneal lymph nodes are greatly enlarged and are 
quite soft. Upon section a greenish-yellow pus escapes. The 
largest of these lymph nodes are in the duodenal and ileocecal 
regions. The mesentery is indurated. The liver is somewhat 
enlarged, and upon section shows numerous abscesses varying in 
size from a pinpoint to 1.5 cm. in diameter. The abscesses are 
filled with a greenish-yellow pus and are located in connection or 
in apposition to the bile ducts. The gall-bladder is normal. The 
kidneys are slightly enlarged, and on section are found to contain 
a great deal of blood. 

Anatomic Diagnosis. Acute suppurative lymphadenitis affecting 
practically all of the abdominal and pelvic lymph nodes. Acute 
suppurative hepatitis, with abscess formation. 

A liistologic study of the tissues showed the condition to be of 
an acute suppurative tjqie. Examination of the smallest hepatic 
abscesses showed that they were not in connection with the bile 
ducts but in the tissue immediately surrounding the ducts. The 
infection had apparently been conveyed by the lymphatics. Smears 
from tlie pus showed enormous numbers of organisms belonging to 
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the diplococcus or diplostreptococcus type, 
occurred in pairs and in chains of four or six. 


These organisms 
Tliey were Gram 


After the autopsy an attempt was made to find if the individual 
had suffered from a throat infection previous to this illness. He 
mentioned no such trouble in the histories given to Dr. Berry or 
Dr. Nifong. Whether or not the condition was secondary to a 
throat infection I am unable to say. The organism causing it 
was the same as occurred in the cervical lymphadenitis cases and 
the lesions were of the same kind. Surely a primary lesion had 
occurred somewhere in the respiratory or alimentary tracts, but 
it could easily have disappeared before the examinations were 
begun, or was so slight as to escape the notice of the patient. 


OCCUPATIONAL BRASS POISONING: BRASS-POUNDER’S 

AGUE. 

By Emery B. Hayiiurst, A.M., jSI.D,, 

FELLOW ON OCCUPATIONAL D1SEA6ER, OTIIO fi. A, SPItAGUK MH-MOmAL INSTITOTH, CHICAGO; 

SPECIAL iNVESTIGATOn, ILLINOIS COMMISSION ON OCCUPATIONAL DISEASES, 1010; 

ASSISTANT IN MEDICINE. EUSll MEDICAL COLLEGE, CniCAGO. 

Introduction ^ynd Definitions. 1. The Alloys. Brass is an 
alloy composed of copper and zinc. Fine brass or red brass con- 
tains two parts of copper and one part of zinc. However, as these 
two metals combine in practically all proportions many alloys 
are possible. As zinc is by far the cheaper of the two component 
metals its percentage in the alloy is likely to be much increased 
until a so-called yellow brass is produced in which the zinc compo- 
nent may be from 40 to 50 per cent. This tlie workmen style 
“cheap yellow brass.” 

Bronze is an alloy consisting of copper and tin. Usually tlie 
copper component is about nine parts to one part tin. In the 
industry, however, red brass is very often styled bronze, although 
zinc is the other component instead of tin. It is only rarelj’’ that 
these two or three metals are used exclusively in the particular 
alloy to be made, but for the purpose of conveying certain physical 
properties to the casting, certain other metals are added, such as 
lead, aluminum, phosphorus, nickel, and antimony. There are 
some threescore of these various compositions which are well 
known and are made up for certain purposes, brass, bronze, 
German silver, aluminum alloys, tj^De-metal, etc. 

In the usual foundry practice these various alloys are not made 
by putting in certain proportions of the various metals, but, as a 
rule, a large percentage, from one-third to one-half on the averacre, 
of scrap brass, copper, and bronze, consisting of all sorts and com- 
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positions of metal, gathered up usually by junk dealers, is melted 
down, and then a small portion of the proper copper, zinc, or nickel 
ingot added to arrive at an approximate composition. In fact, 
a large amount of the so-called virgin copper, zinc, etc., used is 
bought from refiners of scrap metal, and the composition is very 
uncertain. Certain foundries make a specialty of yellow brass 
castings, others of red brass or bronze castings, others of German 
silver, etc., while the refiners are concerned with the handling of 
all of these metals, and usually with a large amount of lead. 

Consecpiently, the brass-manufacturing industry, or more prop- 
erly the non-ferruginous metal-working trade, is engaged in the 
handling of large amounts of copper, zinc, and tin, while it must 
not be overlooked that lead, antimony, nickel, phosphorus, arsenic, 
and cyanide compounds sometimes enter into these industries, 
as well as the handling of concentrated and fuming acids, muriatic, 
sulphuric, nitric, and hydrofluoric. 

Finally, scrap metal, old boiler tubes, etc., by the action of air 
and moisture, may be covered with more or less poisonous oxides 
and carbonates by which ignorant workmen may be poisoned, 
both by handling and breathing the metallic dusts. In addition 
to the metals above named as entering into the composition of 
^•a^ious brass alloys, the salts with wliich they are combined to a 
limited extent require some notice, such as the oxides, the sulphides, 
the sulphates, silicates, and nitrates. 

2. Pseudo-brass Poisoning. Direct toxic effects due to any of 
these alloys of zinc, copper, etc., in the cold metallic state, when 
these come in contact with the tissues of the body, are of mechanical 
traumatic significance only, with whatever possibilities subsequent 
infection may add. As is well known, also, the salts of some of 
these metals have a local effect, which is astringent to caustic. 
The inhalation of dust of any of these alloys, as, for instance, 
among polishers, buffers, and grinders, in the industry does not 
produce the .sjTnptom-complex known as “brass-founder’s ague,” 
which will be described shortly. An investigation made by the 
Illinois Commission on Occupational Diseases,^ 1910, among some 
2000 brass-polishers and buffers, failed to discover any affections 
peculiar to brass dust itself, nor did it appear to be any more harm- 
ful than iron dust to iron workers, or stone dust to masons and 
stone-cutters. It is true that these workers suffer from chronic 
bronchitis in proportion to their exposure, and rapidly develop 
respiratory affections. According to Lehmann and Saito* the 

* Report of Commission on Occupational Diseases to His Excellency Governor Charles S. 
Dcaeen, IHinois, January* 1, 1911. Copies obtainable from State Factory Inspector, Chicago. 

‘ Experimental Untersuchungen Gber die quantitative Absorption von Staub durch Tiere 
bei genau bcknnntcn Staubgohalt der Luft, Arch. f. Hyg.. 1912, lxx\^ S. 134; Lehmann, Saito 
and Gfrccrcr. TJober die quantitative Absorption von Staub aus der Luft durch den Menchen, 
ib.d,, S. 152. Murgia, E., Ricerca sull ’assorbimento e euHu tos^cita di alcuni mincrali di zinco, 
La Ciinica Modema, lOOG, xii, 31G-19. 
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great bulk of inspired dust finds its Avay into the stomach, not 
into the lungs as has been confidently assumed. Obviously, mlialed 
dusts are collected iri the upper respiratory jiassages, and either 
discharged directly therefrom or swallowed, while less than a 
quarter reaches the lungs. This would be particularly true of 
these heavier metallic dusts. 

The dusts from alloys rich in copper generally produce in workers 
green-stained hair, a greenish deposit on the teeth and gums, and 
a green tint to the perspiration, which may persist briefly even 
after a thorough bath, but all of these are without direct effects 
upon the health. Such findings are much more pronounced among 
copper Avorkers than brass-AVorkers. Literature teems Avith refer- 
ences to the relative harmlessness of copper upon the liuman organ- 
ism. It has been found accumulated in all the organs of the body, 
and even in the bones of former copper-Avorkers, Avhich have shown 
a green discoloration A\dien later removed from graA’-es. About 
seventj^-five coppersmiths intervicAvcd in Chicago Avere found to 
be uniformly healthy. Many of these Avere old men Avho had 
been at the trade from thirty to lift}'’ years. Tins agrees AA’ith 
the observations of others. 

“Brass itch” is a rather common condition among brass-polishers 
which is due to the slight irritation of brass dust, combined AAuth 
habits of uncleanliness, and is more prevalent in hot Aveather. 
Brass-foundrymen, lioweA^er, are singularly free from these green 
discolorations of hair, teeth, perspiration, etc., for the obvious 
reason that they are very little exposed to brass dusts. 

3. Limitation of Bra^s Poisoning. Brass poisoning may then be 
narrowed down, even in the industries, to those exposed to the 
inhalation of fumes arising from molten brass AAuthin the brass 
foundry. Hence, the affliction “brass poisoning” is unknown 
outside of the industry. Brass in any condition of temperature 
short of that of the recent vaporous state of its components, 
produces no intoxication peculiar to itself. 

4. Brass-joimder’s Ague (brass chills; Giessfieber; Staubfieber; 
fievre des fondeurs; Gelbgiesser. The Avorkraen use cruder terms, 
such as “the shakes, smelters’ shakes,” and “zinc chills”). 
This is the theme of interest in occupational brass poisoning. 
Without question it is a S5’-mptom-compIex peculiar to the human 
being. Investigators to date have failed to produce the ague 
features in lower animals either by inhalation of brass fumes, 
intratracheal insufflations, ingestion or instillations or injections. 
... ®^^ss-founder s ague may be defined as an acute malaria- 
hke syndrome of chill, fever (sometimes), and sweat, appearing 
a few hours after the inhalation, for a fcAV minutes or longer, of 
the vapors or fumes arising from molten brass, or from the fumes 
ot pure zinc alone, ^ affecting only or mostly those unaccustomed 

> K. B. Lehmann, Giess-oder ZincHeber, Arch. i. Hyg„ 1910, ed. Ixxii, S. 3SS-381. 
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to such exposure; further characterized by the development of a 
form of temporary immunity, and absence of immediate serious 
or fatal consequences, a lack of definite pathologjq and the 
probability of the development of non-resistance to secondary 
affections, vliich account for the increase in the morbidity and 
mortality of persons so exposed. 

TJie symptoms, which appear usually several hours after the 
pouring of brass or after an exposure to the metallic smoke arising 
from the metal, set in vith a dry, parched throat, an irritating 
and unproductive cough, a metalhc taste, a feeling of constriction 
in the chest, lassitude, more or less anorexia, followed occasionally 
by nausea and sometimes emesis. Within one to four hours chilly 
sensations begin to be noticeable while a slight dull headache 
de^'elops. The workman usually lies down or takes to his bed. 
The chills rapidly increase into a distinct rigor, which may last 
from a half to two or three hours. No amount of external heat 
or blankets appears to lessen the rigor. Also, there is a great 
desire to imbibe hot drinks and stimulants. Accompanjdng the 
chills and rigor there are usually muscular cramps and sharp joint 
pains. The victim feels that he is deathly sick. These sjonptoms 
end almost by crisis, and are followed at once by a most profuse 
perspiration, while the prostration lasts for several hours longer. 
In many cases there is a distinct rise in temperature during and 
following the chills, but it is not constant and may be subnormal. 
It does not usually mount high. Follovdng the stage of perspira- 
tion, the victim, quite prostrated, falls into a deep and restful 
sleep, from which he awakens with no remaining symptoms of 
his recent experience other than a little exhaustion, perhaps a 
metallic taste in his mouth, and a temporary loathing of food. 
The entire attack usually lasts from five to twenty hours; seldom 
longer. 

The pulse during the chill is small and rapid (120 to 130 per 
minute). The respiratory rate is not much affected. The blood 
findings during and after a cliill have been reported by most investi- 
gators as entirely normal, although some have found a slight leuko- 
cytosis. The urine after a severe chill invariably shows albumin 
and casts, which clear up within a day or so. In 1906, J..Sigek 
proved the presence of zinc in the urine. Tins has since been 
verified by Lelunann, Arnstein, and others. Sigel also proved 
the absence of carbon monoxid hemoglobin as an etiological factor 
by spectroscopic examination of the blood. Weyl® comments on 
associated splenic enlargement. Arnstein® emphasizes the large 
amount of zinc found in the feces. 

^ Das Gicssficbpr und Ecinc Bcbampfung mit besouderer BerQcbsiclitigung der Verhiilliiisse 
in Wartcmbere, Vrtjsclir. f. gericbtl. Med., 1900, xxsdi. S. 174. 

• Handbucb der Arbciterkrankheiten. 190S, note, S. 114. 

* ArnEtcin, A., Beitriig znr Kenntnis des Giessfieber, Wiener Arbeiten aus dem Gebiete dcs 
Eoiialcn Med., 1910, I. Folge, S. 49-59. 
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There are many conditions wliicli seem to influence the onset 
and severity of brass chills. The newer worbnen, or those who 
have returned to work after a week’s vacation, perhaps only after 
a day or so off, as over Sunday, are the most liable. Unless the 
exposure to the metallic smoke and vapors has been unduly severe, 
the worlcman continues at his vocation all day without noticing 
untoward health effects. It is usually after leaving the workshop 
at night that the sickness comes on. Many state that as soon 
as the cold outside air strikes them the chill is inaugurated. Hence 
the chills are far more common in the winter than in the summer. 
Many state that while riding in the street cars after the day’s 
labor, or perhaps on removing the clothes to go to bed in the even- 
ing after a previous period of indisposition, the chill begins. The 
men claim that it is because they breathe more vapors in the 
winter than in the summer that chills are much more frequent 
in this season. This is because, in an endeavor to keep warm 
while at work and to keep the furnaces and moulds from “chilling,” 
the windows, doors, and skylights are kept practicall 3 ’- closed; 
hence the fumes fail to escape through their usual routes of 
ventilation as they do in the summer season. 

Brassman’s ague occurs almost exclusively among workers in 
brass foundries, but also in foundries in which zinc, alone or allo 3 >’ed, 
is heated to boiling. In Illinois the only process in vogue of reduc- 
ing crude ores to recover the zinc is one of volatilizing the zinc in 
huge smelters — the Belgian process. Here an investigation showed 
that the men working around the smelters occasionally suffered 
from zinc chills, or “the shakes,” as they were wont to call them. 
They are not as much exposed to the metallic fumes, however, 
as men who work in brass foundries. Brass chills do not occur in 
iron foundries nor in bronze foundries. Neither do they occur 
among galvanizers, the reason being obvious that in this latter 
process the zinc is only melted and is not ordinarily heated above 
its point of volatilization. The method of alloying is of great 
influence, as the frequency of the chill, other conditions remain- 
ing the same, is almost in direct ratio to the percentage of zinc 
contained in the alloy. 

About 70 to 80 per cent, only of workmen seem susceptible to 
the vapors from brass or zinc and experience the chills. Hence 
some natural immunity seems to exist. Also a tolerance occurs 
in about 70 to 75 per cent, of workmen who work steadily at the 
trade. A further 20 to 25 per cent, sicken more or less regularly, 
but usually not severely. Only in very rare cases do these attacks 
occur so continually that a change of occupation is necessary. 
All factors which tend to lower natural vitality are predisposing 
to brass cmlls, especially alcoholism, poor quality of food as is 
consumed by a large proportion of the foreign Avorkmen, irregular 
hours, and excesses of all kinds. In addition, weak, anemic individ- 
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uals, young persons, and women are more subject to brass chills 
than are robust individuals. 

According to Simon'^ brass-founder’s ague is only an acute 
expression of a chronic malady, and one which rarely or never 
comes within the range or experience of practising physicians. 
This question of chronicity is still a disputed point. 

5. Health of Brass-founders. “The moulders consider the fever 
so commonplace and matter-of-course — only a few having been 
exempt and many having had it as much as one hundred times 
and more — ^that they do not go or send to the physician on account 
of same. At all events, physicians, on this account, have rarely 
had the opportunity of observing brass-founder’s ague,” Weyl.® 

According to Simon® the situation is the same in England, and 
we have found it to be similar in Chicago.^® 

In addition to brass-founder’s ague, respiratory diseases are 
very common (chronic bronclutis and pulmonary tuberculosis), 
while older workmen invariably complain of gastro-intestinal symp- 
toms, such as chronic dyspepsia, biliary trouble, occasionally gall- 
stones; often they are slightly icteroid. Constipation is the rule 
among them and hemorrhoids are a common complaint. Pyorrhea 
alveolaris and carious teeth are common. The frequency of anemia, 
ill-nourishment, and emaciation has long been cited as characteristic 
of older brass-moulders. 

The inducement to alcoholism among the workmen is great 
because of the chronic pharyngeal and laryngeal irritation from 
which they suffer. INIost of the workmen resort to whisky, although 
only a few declare that it is antidotal. It is, unfortunately, a 
traditional remedy. There is no proof of its beneficial effects. 

According to Tatham:“ “They sustain a mortality from 
‘phthisis’ which is in excess of that of ‘occupied males’ by 50 
per cent., while they die more rapidly than the average from 
diseases of the nervous, urinary, and respiratory systems.” Our 
investigations in Chicago in 1910, although not statistical upon 
this point, discovered a goodly number of young and middle- 
aged men invalidated by the ravages of consumption. 

“ If more proof were wanting . of the unhealthiness of brass- 
casters, it would be afforded by the fact that a few years ago, 
though there were 1200 casters in Birminghan, there were not 
more than ten over sixty years of age, and in conneetion with the 
superannuation fund of the Amalgamated Brass Worker’s Asso- 
ciation, from which casters could at the age of fifty-five derive 


’ Oliver’s Dangerous Trades, 1902, p. 460. 

» Handbuch der Arbeiterkrankheiten, 1908. 

• loc. cit. 

Hayhurst, E. R., The Brass-moulder's Secret, The Survey, New York, 1911, No. 26, iiW, 
879-SS2. 

" Oliver's Dangerous Trades, 1902, p. 135. 
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benefit, it is an appalling fact that there were only three men 
. . . enjoying this benefit” (Simon). 

Practically only young men are found to be employed in the 
industry in Chicago, Employers gave as a reason for this that 
the older men (those over forty) became too slo\y or undepend- 
able for the work. The workmen themselves claimed that they 
were gradually incapacitated from the inhalation of brass fumes 
combined with the strain of piece-worlc. By no means the same 
condition was found to exist among iron-founders, wlio were 
engaged in the same identical processes. As is well known the 
latter continue at their trade until they reach a fair old age. 

Bibliography. Although the literature on the entire subject 
of brass-founder’s ague is very scarce it is^not m,y intention to 
enter upon more than a brief summary of it here. The aficctioii 
was confused with malaria until the year 1S30, when Thackrah,'- 
in England, first described it as a separate afi'ection peculiar to 
brass-workers. In 1845 it was recognized and described by BlaudeT^ 
in France. In 185S Greenhow,’^ in England, on the basis of liis 
researches, came to the conclusion that “Brass-pourers and doubt- 
less all worlnnen who deal with zinc vapors are easily attacked 
with a disease similar to an intermittent fever of irregular type.” 
In Germaiw, Schnitzer'* was tlie first to call special attention to 
brass chills in 1862. In 1906 J. Sigel,*'^ in Wurtemberg, Germany, 
sums up the entire literature concerning this peculiar malady and 
adds the results of his own investigation. In America a few articles 
have appeared in recent years, usually reports of individual cases, 
among them being one by Moyer and Lavin,” of Chicago, in 
1904; also one by Pietrowiecz,^® in 1904. The disease, as well as 
chronic symptoms of brass-workers, is also commented upon by 
George M, Kober,*^’ of the President’s llome Commission, 1908, 

Recent literature deals particularly with the experimental side 
of this peculiar malady, and the investigations of Lehmann,-® 
Arnstein,^^ and Kisskalt-- have thrown considerable light upon 
its nature. 

Etiology. The question of the exact cause of the ague-like 
symptoms seen among those exposed to brass fumes has been a 
matter of dispute since the time of Thackrah, some authors claim- 
ing it to be an expression of acute copper poisoning, others a zinc 


Essay on the Effects of Arts, Trades, and Professions on Health and Longevity, IS30. 

» Annales d’hygiene et de n)6d. Ug., 1845, xx,\iii, 462. 

“ Med. Char. Trans., 1802, p. 180. 

« Preussiche Mediz. Zeitung, 1802, S. 198. 

" Chronic Brass Poisoning, Brass-n-orker’s Ague, Medicine, Detroit, 1904, p. 

A Case of Brass-monlder’a Ague, Jour. Amer. Med. Assoc., 1904, xliii, 405. 

Industrial and Personal Hygiene, 1908, p. 49. 

Loc. cit. 

verwandte gewerbliehc MctalldampfinhalationkranldiStcn 
ZeitBchr. i. Hyg. u. Infectionkrank., 1912, Ixxi, S. 472. ‘umoieuen. 


Loo. cit. 

. 335. 
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intoxication, others arsenical poisoning, and still others have 
commented on the presence of lead, cadmium, etc., in the fumes. 
The question is a difficult one because of the number of con- 
taminating metals and impurities encountered in the process of 
manufacturing brass. 

The volatilization of the metals in making brass is accompanied 
by a display of blue-green flames, scintillating sparks, and marked 
deflagration, especially of the zinc component. A white smoke 
arises above the metals, out of which small snow-like flakes sub- 
lime. It is this whitish smoke and its sublimation products that 
are the cause of brass chills. Many analyses of this smoke and its 
products have been made, but no two authorities agree on the 
same findings, as might be expected from the inconstant composi- 
tion of the alloys producing it. A typical analysis taken from 
Dangerous Trades, by Oliver, 1902, page 456, is as follows: 

Per cent. 


Organic matter 39.42 

Oxide of zinc 28.82 

Oxide of iron 2.78 

Copper 1.71 

Silicates 9.14 

Moisture 9.64 

Other matter 8.49 


100.00 

Analysis of a similar specimen made for the Illinois Commission 
on Occupational Diseases^'* gave: 

Per cent. 

Zinc 44.9 

Lead 0.8 ' 

Others have reported the presence of cadmium, nickel, sulphur, 
traces of arsenic, phosphorus, and other metals and acids. 

Although zinc has always been held the metal chiefly to blame 
for brass chills, its necessary combination with copper has been 
stoutly maintained up to 1905, when Sigeh^ first showed brass 
chills occurring in foundries where no copper or iron could be 
demonstrated in the sublimation product. Sigel came to the con- 
clusion that the chills were due to the entrance into the system 
of metallic zinc in the form of zinc dust and in statu nascendi. 

In the fall of 1910 I found that so-called “zinc chills” existed 
among the zinc smelters of La Salle County,*® Illinois. The raw 
ore used consists of zinc blende (sulphide of zinc). These ores 
contain no copper or arsenic, and only traces of iron, lead, man- 
ganese, and magnesium; 31 per cent, of sulphur is present, as well 
as oxides and silicates, leaving less than 1 per cent, of undetermined 


« Von Jakfcli, Verpiftungen, 1897, S. 184, 
“ Loc. cit, 


=< Loc. cit. 
■> Loc. cit. 
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matter. However, neither sulphur, silicates, nor any of the other 
metals present are known to produce a chill, fever, and sweat 
syndrome. 

Lehmanrf! was the first to succeed in proving that the syndrome 
could be produced in man by burning chemically pure zinc. He 
further concludes that the affection is a direct or indirect zinc 
poisoning. “According to the very small traces of zinc which, 
appear in the urine, to the symptom complex, and to the sudden 
cessation of the phenomena, the idea seems acceptable that a 
resorption of the cell contents (bacterial or epithelial), destroyed 
or changed by zinc, in the respiratory tract, may be the cause of 
the peculiar sickness. A complication of intoxication with an 
infection through the entrance of living bacteria is imaginable in 
the more severe cases, but certainly only as an exception. Zinc is 
inhaled only as zinc oxide not as zinc vapor.” 

Recently about the same symptom-complex has been observed 
in the case of the inhalation of the fumes of other metals, Armit^® 
finding a similar syndrome in the case of the inhalation of nickel- 
carbonyl and cobalt fumes. Very little is known as to the actual 
inhalation of copper fumes, since, like nickel, its boiling point is 
very high. There is great likelihood, however, that the severe 
brass chills which workmen suffer in making German silver where 
it is necessary to fuse nickel (about 1500° C., which is above the 
boiling point of copper by 200° or 300°), are due as much to inliala- 
tion of copper fumes as to those of the associated zinc. Hansen,*® 
a metallurgical engineer, cites some peculiar effects not unlike 
those due to zinc, which he attributes to copper fumes produced 
in an electrolytic process. When we consider the relatively low 
boiling point of zinc compared to that of all the other metals with 
which it is alloyed it is easy to see why these symptoms have been 
so closely associated with zinc, and not, at least in the industries 
observed in connection with other metals. Boiling points: Zinc 
830° C.; copper, 1300° C.; lead, 1450° to 1600° C.; tin, 1600° C.; 
nickel, iron, and steel all over 1600° C. Melting points: Tin, 
232° C.; lead, 327° C.; zinc, 419° C.; copper, 1080° C.; nickel 
and iron, about 1500° C. Brass itself melts at about 1000° C. 
Hence it is seen that, with the exception of mercury, whose boiling 
point is 357° C., but the dangers from the vapors of which are 
well known, zinc is the only supposedly innocent metal whose 
boiling point is commonly reached in the industries. 

Kisskalt,®® who has been impressed by the rise in temperaiure, 
occasionally observed in the brass-ague syndrome, has looked 
up the literature carefully in regard to other metals which have 


Loc. cit. 

!! of Nickel Carbonyl, Jour. Hygiene, 1911, vii, 525-551, and viii, 565-600. 

Copper Poisoning, Metallurgical and Chemical Engineering, No. 2 ix 67 
Loo. cit. • > - • 
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been inhaled, ingested, and injected, and notes significant analogies. 
After a series of experiments upon rabbits lie concludes as follows: 
“ (1) Subcutaneous injections of zinc salts will produce fever; 
this may account for the same in brass-founder’s ague. (2) Inhala- 
tion of mercury often causes fever in man and animals, as well as 
pronounced respiratory symptoms. (3) Also other heavy metals 
produce the phenomena of brass-founder’s ague by inhalation. 
Vapors of heavy metals inhaled produce more similar symptoms 
than when taken up by other routes.” At another point in his 
article he makes the following interesting observation: “For a 
long time it was considered that fever was produced by bacteria 
only; then it was found foreign proteins had the same effect; now 
heavy metals come to be added thereto. The effects of all seem to 
be the same. Heavy metals produce proteid precipitation and 
so ‘denatured’ protein occurs in the organism and this produces 
the fever. Zinc especially causes precipitation in unusual dilution. ” 

In some recent experiments (not yet published) carried on under 
the Sprague Memorial Institute, Chicago, we have been able, by 
using Bertrand and Javillier’s^^ calcium zincate method of isolating 
zinc, and Ganazzini’s^^ basic urate of zinc test to verify its presence, 
to trace zinc, in the case of rabbits, which were exposed for as short 
a time as forty minutes to the inhalation of brass fumes, through 
the lungs (six hours afterward), and liver and kidneys (twenty- 
four hours afterward). 

It is very probable that the peculiar toxicity of zinc is due, as 
Armit has found in the case of nickel carbonyl, to its being intro- 
duced in a gaseous form, perhaps zinc carbonyl, and that the zinc 
is deposited as a slightly soluble compound in a very fine state of 
subdivision over the immense area of the respiratory surface. 

Scope of the Brass Industry. In brief this may be said to 
include all the non-ferruginous metal trades, since the brass furnace 
is used for melting and alloying practically all metals except iron 
and steel. Zinc is an almost universal constituent, both because 
it is cheap and because of the physical properties it bestows upon 
the alloy. 

England, Germany, and France are all great centres of brass 
manufacture. In America, according to the Bureau of Census^^ 
the produets of the industry exceed §100,000,000 in annual valua- 
tion, of which over 50 per cent, is controlled by Connecticut 


Sur line methode extrement sensible dc precipitation du zinc, Bull, de la Soc. Chim. de 
Paris, 1907, 4a S. T. I., p. 63; Annales de Chimie An. Appl., 1907, T. II, p. 179, and Sur u 
methode pertant de doser de tres petites quantities du zinc, Compt. Rendu de I’Acad. des Scien., 
Paris, 1907, T. 145, 2 sfim., p. 924. 

32 Ricerca qualitiva dello zinco e sua identificatione con una nuova reazione, 1909, Bollettino 
della Society Medico-Chirurgica di Pavia, xxiii, 72-90, 

33 Bureau of Census, United States, Department of Commerce and Labor, Special Reports, 
Manufactures, 1904, Part I, pp. cciv. 
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manufacturers, with a l.arge part of the remainder in the States 
of New York, Pennsylvania, Illinois, and Ncav Jersey. 

The products of manufacture in this non-ferruginous industry 
are exceedingly varied and important, such as trinkets, fixtures, 
and ornaments of all kinds, plumbing, chandelier, bed, automobile, 
and soda-fountain parts, valves, couplings, nipples; white metal, 
German silver, gun-metal, bell-metal, type-metal, aluminum and 
all its alloys, solders, babbitt, pewter, railway car journals, etc. 

Chicago Brass Manufacturing. In the summer of 1910 
there were 182 brass manufacturing concerns inspected in Chicago 
Of these 89 were found to be engaged in the brass foundry or refin- • 
ing business, representing in all 2212 employees within the foundries. 
These foundries were found to be located in all manner of places, 
from basements, midfioors, and top floors in great buildings to 
specially built foundry buildings. 

It was found that skilled labor was employed in the small jobbing 
and specialty shops almost altogether, whereas the large concerns 
which were usually making standard type products, had machine 
moulds and employed large numbers of unskilled foreigners. 
Women were found to be employed only in core work, usually in 
small rooms more or less ineffectively partitioned off in one corner 
of the foundry room. Skilled laborers were found to be mostly 
Americans, Englishmen, Scandinavians, and Germans. The un- 
skilled, who outnumbered the former by ten to one, were nearly 
all Polish or Bohemians; 12 of the 89 firms employed union labor 
only, most of the large concerns were strictly non-union, whereas 
the balance were said to be “open shop.” It was found that the 
non-union concerns and many of the others were united together 
in an organization known as the Chicago Brass Manufacturers’ 
Association, which maintained a central office, and had as a not 
unimportant duty the employing and approving of workmen. 

The question of ventilation in these 89 foundries was carefully 
investigated. It was found that 45 were so situated that surround- 
ing buildings interfered with whatever natural ventilation they 
had. That in only 6 were the furnaces located in a separate room 
from the moulding and casting quarters. Only 12 had a separate 
core room, whereas over one-fourth of the total firms had not 
provided separate quarters for processes strictly ulterior to foundry 
work. Practically everywhere only natural ventilation by means 
of roof apertures, windows, and doors was depended upon to free 
me foundry quarters from the noxious vapors of molten brass. 
Only 9 had made any attempt at artificial ventilation, such as 
suction fans, blow fans, etc. Adequate ventilation, especially as 
regards any sort of inclement weather, was found to exist in 

only 22_ places, and in none of these could it be considered better 
than fair. 


* Loc. cit« 
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Light was found to be good in 50, fail: in 21, poor in 17, and 
artificial only in 1 foundry. Temperature was unduly hot in 25 
foundries, Avhereas it was found that nearly one-half depended 
upon soft-coal stoves for general room temperature in the winter- 
time, and not a few upon open salamanders. In many places the 
general sanitary arrangements, such as facilities for washing, 
places for changing clothes, toilet rooms, etc., were either lacking 
or very inadequate, and usually fully exposed to the foundry 
vapors and fumes. 

In no foundry was room space found to be less than 500 cubic 
feet per person. It is quite evident, however, that foundries 
should not have their cubic air space measured on the same basis 
as that of a living room or even a workshop room. The height of 
roof or ceiling was noted in each foundry, and showed that in 26 
it was 12 feet or less. When such was the case with the absence 
of overhead ventilators the escape of brass fumes from furnaces 
and during pouring was greatly hampered. In only 2 places were 
special rooms provided as eating quarters, and it was found that 
the worlnnen almost invariably ate their lunches in the foundry 
room. In most places the first pouring had been completed just 
before the noon hour, hence the fumes and sublimation products 
were still in the atmosphere to a greater or less extent at that hour. 

There was considerable complaint among many brass moulders 
of the constant physical and mental strain required at the present 
day. It was claimed that a foreman or other expert would set a 
pace on a certain class of work for a few hours or a day’s time, 
after which the men were compelled to keep up to this record, or 
be docked on the day’s pay. The hours of work in practically all 
places was found to be from 7 a.m. to 5.30 P.M., with a half-hour 
lunch period. 

The amount of exposure to brass fumes varied considerably in 
different foundries and to some extent with different classes of 
workmen. In places where pouring was done but twice daily the 
exposure was minimal, but where it occurred from four to six 
times daily, each time requiring from ten to thirty minutes to 
clear the atmosphere, and in several large establishments where 
poming was practically continuous all day, there was almost a 
constant exposure. In the latter places the workmen often sickened 
before the day was over and had to quit for the day. The winter 
season was bitterly complained of by many workmen, because 
of the necessity of closing the means of natural ventilation to 
prevent chilling of the moulds. As a rule, the furnacemen were 
the most exposed, and the greatest sufferers. 

In places where refining of old scrap metal was done cases of 
chronic plumbism were occasionally encountered. Also it was 
found that in nearly all foundries from 0.5 to 7 per cent, of lead 
was contained in the alloy. Phosphorus was found to be in almost 
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universal use, but in limited quantities, and no diseases directly 
traceable thereto were found. In type foundries and refineries 
there seemed a liability to antimony poisoning, but no cases were 
discovered. 

Other deleterious influences to which brass-founders were exposed 
were found to be carbon-monoxide gas from improperly ventilated 
furnaces, and the nauseating odors of burnt oil from oil-blast 
furnaces. Occasionally, where supplementary processes were 
carried on in the foundry quarters, the atmosphere was found 
contaminated with metallic dusts from polishing and buffing, 
with mineral acid and alkali vapors from cleansing processes 
and cj'^anide vapors from plating tanks. 

Evidence of occupational disease was closely inquired into at 
all foundries, both from officials and workmen. There were a 
total of 114 officials consulted, representing 83 foundries. Of these 
officials 31 admitted the presence of occupational diseases in their 
own plants, 26 others gave interesting statements concerning 
the same, 46 declared no knowledge of the same, and 11 refused 
any comment. Of 187 workmen, 146 reported that they were 
subject to brass chills. 

The forms of sickness most commonly complained of were: 

Brass chills, 45 of the 89 foundries. ' 

Smoke inhalations, 26 foundries (especially fumes from oil-blast 
furnaces). 

Other acute sicknesses, 4 foundries. 

Other chronic sicknesses, 20 foundries (respiratory, gastro- 
intestinal). 

Temperature variations, 11 foundries. 

Fatigue, 3 foundries. 

Of the total of 2212 men and women in brass foundries it was 
found that 451 were engaged in processes which need not have 
exposed them to the foundry atmosphere. Of the remaining 1761 
actuallj’- engaged in brass foundrj^ work age statistics were care- 
fully compiled with the following startling disclosures: 17 over 
fifty years of age, about 60 over forty-five years of age, and about 
180 over forty years of age, leaving 1500, or 85 per cent., under 
forty years of age. 

An investigation carried on into the zinc smelting industry in 
the Illinois River Valley Avhere 3 concerns emploj^ed upward of 
2000 men, disclosed the presence of the following industrial diseases 
and complaints; (1) “Zinc chills” which, from description by 
the workmen, were exactly analogous to the brass-foundryman’s 
ague. However, this complaint was found to be of rather infrequent 
occurrence, as the smelters were found to be not as much exposed 
to the zinc smoke, as brass-moulders. (2) Lead poisoning, which 
greater frequency than among brass-moulders, because 
01 the handling of crude ores. (3) Summer colics, which the work- 
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men alleged to be due to the drinking of ice-cold water Avhen 
overheated, but which may have been the expression of a seasonal 
form of lead colic. (4) Respiratory afflictions, which existed with 
great frequency, and known among the men as “asthma,” due 
to breathing zinc fumes. (5) Carbon-monoxide poisoning, among 
the gas-plant workers, as all of the concerns made their own gas, 
which was used for fuel in the smelters. (6) Industrial alcoholism, 
which I so name because the workmen consider alcoholic liquors 
antidotal to various forms of trade sickness. 

Lbmitation and Prevention of Occupational Brass Poison- 
ing. The chief means of preventing brass-founder’s ague lie in 
the prophylaxis. This consists in proper hygienic arrangements 
in foundries and smelters, regulation of the habits of workmen, 
and large roomy quarters. All furnaces and furnace areas should 
be provided with hoods and stacks to draw off escaping vapors. 
In addition ceiling ventilators or skylights provided with artificial 
means, such as suction fans, or blower systems, to be used in incle- 
ment weather, should be provided in every furnace and foundry 
room. The furnace room should be separate from the balance 
of the foundry. In large foundries with good ventilation whether 
natural or artificial, brass chills practically never occur. The 
prevention of metallic fumes seems impracticable, although they 
can be largel.y absorbed by adding silicates, fluorides, and borate 
to the slag (Sigel). Adequate light, wet cleansing, and frequent 
whitewashing should be resorted to. In addition proper precau- 
tions as to lead poisoning in certain classes of work, as well as the 
prevention of the other unhygienic conditions mentioned, should 
be looked into. 

Individual precautionary measures, such as sponges, respirators, 
etc., have a restricted value, but are generally little and reluctantly 
used. Sickly or anemic workmen, boys, and women, those with a 
tubercular tendency, and chronic alcoholics should not be employed 
in brass foundries. The workmen should not eat in foundry 
quarters where the air is filled Avith sublimation products; they 
should be allowed time for washing up before eating, and longer 
lunch periods. They should be given adequate Avashing facilities, 
and be proAuded AAuth shower baths, and have suits at least of 
outer garments for use during AAmrk hours. 

No specific treatment for brass chills has been discoA^ered. The 
more careful and obserAung workmen use mild emetics, since they 
claim that the production of Ammiting relicA'^es the distressing 
sjTnptoms at once, while a good purge seems as beneficial as any- 
tiling. As before stated most of them resort to alcohol, usually 
whisky, but there is absolutely no proof that it has any beneficial 
effects. jNIany workmen seem to deriAm some benefit from drink- 
ing hot milk, to AA'hich they often add pepper. Sigel suggests that 
the workmen use sodium bicarbonate to form insoluble zinc carbo- 
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nate, but says that inasmuch as most (one-quarter part) of the 
metal finds its portal of entry by way of the respiratory system, 
this can do but very little good. 

The State of Illinois has recently provided two laws for the 
effective prevention of occupational diseases, including brass 
poisoning, the enforcement of which lie with the Department of 
Factory Inspection. The first of these came in force January 1, 
1910, and is entitled: 

“An act to provide for the health, safety, and comfort of em- 
ployees in factories, mercantile establishments, • mills and work- 
shops in this State, and to provide for the enforcement thereof. ” 

The second came immediately folloAving the Report of the 
Commission on Occupational Diseases to His Excellency Governor 
Charles S. Deneen, and has been enforced since July 1, 1911. It 
is entitled: 

“An act to promote the public health, by protecting certain 
employees in this State from the dangers of occupational diseases, 
and providing for the enforcement thereof. ” 

In certain parts of Germany, according to the statistics of 
Frey,^® the enforcement of hygienic measures between the years 
1901 and 1909 has already produced marked results in this industr^L 

SuJiMARY. 1. In a broad sense the brass industry includes all 
non-ferruginous metal-working trades; zinc is invariably present 
to some extent; there are sixty or more common alloys (brass, 
bronze, German silver, type-metal, etc.). The proper physical 
properties are produced by combining with zinc varying propor- 
tions of other metals, as copper, tin, lead, niekel, antimony, 
phosphorus, etc. 

2. Strictly speaking, brass is a compound of copper and zinc 
(lead, a trace to 7 per cent.). Bronze is a compound of copper 
and tin (some zinc, also lead). 

3. There is no peculiar poisoning due to trauma from brass or 
the industrial exposure to brass dust, as among polishers, but 
greenish discolorations of the skin, hair, gums, etc., may occur, 
due entirely to the copper constituent. 

4. Occupational brass poisoning or brass-founder’s ague is a 
malaria-like complex of symptoms with certain limitations as 
regards occurrence, severity, susceptibility, and effects, found to 
occur chiefly among brass-founders, but also in all confined places 
where zinc is heated to the volatilization point and the resulting 
sublimation products inhaled. 

5. This malaria-like symptom-complex is peculiar to the human 
being. As a rule, its severity is in proportion to the concentration 
or the zinc in the alloy. 


“ Vrtljschr. f. gericlitl. Med., Berlin, 1912, 3, F., xliii, 1, Suppl. Heft, S. 113-141. 
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6. There is no definite pathologj^ but continued exposure appears 
to be followed in time by chronic systemic aft’ections (respiratory, 
digestive, urinary, and nervous). Zinc is found in the urine and 
feces. 

7. The affection is very little known to physicians because it 
is never immediately fatal, its course is brief and self-limited 
and an apparent but fleeting immunity is soon established in 
most persons. The affection was first distinguished from malaria 
by Thackrah, in England, in 1830. The entire literature upon 
the subject to date is scarce. 

8. The exact etiology is disputed. Long thought to be a copper 
poisoning, or an alloy poisoning, also due to other metals. Lehmann 
first produced the symptoms in man by burning chemically pure 
zinc. “Resorption of cell contents which have been destroyed 
or changed by zinc in the respiratory tract may be the cause of 
the peculiar maladjL ” 

9. Recent observations show it probable that the sjonptom- 
complex may be produced by the inhalation of the volatile products 
of other metals. The malady has always been associated vdth 
zinc, however, because zinc is the only supposedly innocent metal 
whose boiling point is commonly reached in the industries. 

10. Recent perfections in the tests for zinc have enabled us to 
trace zinc through the lungs, liver, and kidneys of the rabbit 
exposed to the inhalation of brass fmnes. 

11. The hygienic and worldng conditions were investigated in 
89 brass foundries and 3 large zinc smelters in Chicago and vicinity 
in 1910 by a State Commission, with the following findings: 

(a) The large majority of these plants were without proper 
ventilation. Numbers of workers were also needlessly exposed 
to brass and zinc fumes. 

(b) Workers invariably ate within the foundries, the noon hour, 
was only thirty minutes, washing facilities were inadequate, .the 
piece-work system prevailed (ten hours per day), and exposure 
to lead and its fumes, carbon-monoxide vapors and burnt oil odors 
were nearly universal conditions. 

(c) Unskilled labor (Eastern Europeans) constituted 90 per cent, 
of the employees. 

(d) Worlonen were found in half the plants who were or had 
been the subjects of brass or zinc dulls. 

(e) About one-third of the officials consulted acknowledged the 
existence of these chills, but considered them of minor significance. 

(f) Brass or zinc chills were far more prevalent in the winter 
season (natural means of ventilation curtailed). 

(g) Large, well-ventilated plants or those provided with special 
means of artificial ventilation were seldom the site of the occurrence 
of these chills. 
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(h) Alcoholism was exceedingly prevalent, excited by chronic 
respiratory irritations. Undoubtedly the cause of much incapaci- 
tation. Traditionally antidotal to the effects of fumes. 

(i) Trade-age-limit statistics showed: Only 17 out of 1761 
men over fifty years of age and approximately 85 per cent, under 
forty years of age. Of&cials claimed workmen became too slow 
and undependable. Workmen claimed they were gradually incapa- 
citated by the continued inhalation of fumes and vapors. Condi- 
tions not so among iron moulders, an analogous trade. 

12. Prevention (no antidote or hardly a palliative for the 
zinc-chill syndrome): Restrict certain persons from the trade. 
Prevent the inhalation of metallic fumes as (a) bj'' confining the 
fumes to certain quarters, (6) by insuring rapid ventilation, and 
(c) by cooperation on part of employees through instructions. 

13. Following the report of the Commission the Illinois Legisla- 
ture adopted a special occupational disease law effectively covering 
the hygiene of this and similar trades. By similar means, statistics 
show Germany has materially increased the trade-age-limit in this 
industry in recent years. 
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The Principles and Practice of Obstetrics. By Joseph 
B. DeLee, A.M., M.D., Professor of Obstetrics at North- 
western University Medical School. Pp. 102S; 913 illustrations. 
Philadelphia: W. B. Saunders Company, 1913. 

This text-book is a welcome addition to the field of obstetric 
literature. The author’s twenty-one years of experience enable 
him to speak with authority, and the years of teaching he has 
spent are evident in the systematic and clear arrangement of many 
of the chapters. The greater part of the book is most excellent, 
especially the chapters on the mechanism of labor and on defor- 
mities of the pelvis. The reviewer knows of no text-book in which 
these two subjects are better handled. Most excellent also are 
the chapters on extra-uterine pregnancy; the diagnosis and differ- 
ential diagnosis of pregnancy; and the greater part of the chapter 
on puerperal sepsis. The illustrations are superb, the publishers 
having exceeded even their high standard in this respect. Most 
noteworthy are the illustrations on the Porro Cesarean operation, 
and the full-page plate. Fig. 435, of Wegner’s sign of fetal syphilis. 

In a book of this kind, in spite of its many'good points, there 
are a few examples of questionable teaching; some a matter of 
opinion only, but some diametrically opposed to modern teaching, 
and also quite a few omissions of matter that should have been 
included. It seems strange to meet in these days an endorsement 
of episiotomy, based as it is on an erroneous idea of the production 
of perineal tears; an endorsement of the use of the finger as a 
curette in abortion, instead of the placental forceps; a recom- 
mendation of the use of a 1 to 1500 solution of bichloride of mercury 
in the vagina in labor. The chapters on toxemia of pregnancy 
(especially the latter half of pregnancy) are not arranged with 
the same care that is bestowed upon many other chapters, and 
the discussion of the subject is involved. 

While the text recommends the use of rubber gloves, a large 
proportion of the illustrations omit their use, especially Figs. 312 
to 318, where the technique is not such as to inspire admiration. 
The method of filling a colpeurynter, shown on page 456, can 
hardly be compared to the use of a metal piston syringe for this pur- 
pose, as the Davidson syringe shown is notoriously hard to cleanse 
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and care for adequately. The prohibition of disinfection of the 
uterine cavity in septic abortion (p. 433) is justified only when 
the instruments used are employed with undue force. The spread 
of infection spoken of is due to poor technique and not to the 
proper employment of either curette or placental forceps. 

There are some omissions of subjects, possibly not unusual in 
first editions. One looks in vain, for instance, for any mention 
of blood pressure in eclampsia; the pulmotor or mouth-to-mouth 
insufflation as a means of reviving an asphyxiated child; any 
description or mention of cystoscopy or catheterization of ureters; 
any mention of extraperitoneal Cesarean section; the more modern 
perineal operations for repair of the injuries of childbirth, based 
upon an accurate knowledge of the site and character of the 
injuries. The chapter on abnormalities of the newborn child 
might with advantage be made more comprehensive in future 
editions. Much too little is said of the consequences of childbirth, 
to be managed during the puerperium or shortly afterward; in 
this respect the book does not follow the proper course of safe- 
guarding the patient’s future comfort, but deals with the subject 
from the standpoint ofmidwifery rather than obstetrics. 

These criticisms are mostly of a minor nature, however. The 
book is a valuable one, and worthy of a place of honor in any 
medical library. 

The make-up of the book and particularly the illustrations are 
on the very highest plane. J. C. H. 


A Text-book on the Practice of Gynecology. For Practi- 
tioners AND Students. By W. Esterly Ashton, M.D., LL.D., 
Professor of Gynecology in the Medico-Chirurgical College of 
Philadelphia. Fifth edition. Pp, 1100; 1050 illustrations. 
Philadelphia and London: W. B. Saunders Company, 1912. 

The general arrangement as well as the subject matter of this 
last edition differs but little from that of former editions so well 
known to the profession. Throughout, the book is characterized 
by minuteness of detail in both description and illustration which- 
m the author’s opinion, is essential to a book intended primarily 
i or the general practitioner and student. While much can be 
said in favor of this plan, we believe that such efforts have been 
earned too far^ thus detracting from rather than contributing to 
the object in vie^v. The student as well as the practitioner seeks 
es^ntials elaborated by detail only when the importance of the 
/Subject demands further elucidation. The schematic drawings 
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are as a whole good, but here again the idea of detail runs rampant 
and many illustrations could be omitted vuth benefit. For example, 
we cannot see the necessity of depieting the instruments required 
for each operation or such well-known articles as a glass rod, an 
alcohol lamp, a rubber glove, etc. This fault detracts from what 
is otherwise an excellent book, in which a large practical experi- 
ence has been the guiding hand in presenting the modern views 
of gynecologic diagnosis and treatment. The various aspeets of 
each disease are exhaustively discussed and the treatment advised 
is characterized by sound conservatism and good judgment. In 
this last edition such alterations and additions have been made 
as were necessary to bring the work up to date. The use of the 
.T-rays in the treatment of uterine myomas is briefly mentioned 
and is recommended in only exceptional cases. Fulguration is 
advised as a routine treatment in operations for cancer and desicca- 
tion advocated in the treatment of warty growths of the vulva. 
Minor changes have been made in the chapter dealing with cystitis; 
cystoscopy is described but the entire chapter is antiquated and 
should be rewritten. The von Pirquet test is recommended in the 
diagnosis of tuberculosis; the more important focal reaction follow- 
ing the subcutaneous injection of tuberculin is not mentioned. 
Additions to pathology include actinomycosis, malignant leio- 
myoma, Krukenberg’s tumor, pseudomucinous cystadenoma, and 
the investigations of Loeb concerning the etiology of dermoid 
cysts. The treatment of gonorrheal and septic infections of the 
uterus and tubes has been practically rewritten and conforms 
with the views now generally accepted. Changes in technique 
and operations include the use of iodine in the preparation of the 
field of operation, Baldy’s suspension of the uterus. Ward’s treat- 
ment of vesicovaginal fistula, salpingo-oophorectomy and partial 
hysterectomy, and the author’s- recently adopted method of 
removing the appendix. F. E. K. 


The Parasitic AiuEBiE of Man. By Charles F. Craig, M.D., 
Captain, Medical Corps, United States Army. Pp. 253; 30 
illustrations. Philadelphia and London: J. B. Lippincott 
Company. 

The importance of the subject to the medical profession amply 
justifies the publication of Captain Craig’s monograph as a pre- 
sentation of an authoritative review of the information which has 
thus far been acquired of the amebae parasitic in man with exposi- 
tion of proved methods of study for their recognition and identifica- 
tion. The book includes chapters upon the history of this subdivi- 
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sion of microbiology^ on the morphology and biology of amebse in 
general, upon their classification, the technique of the study of 
parasitic species, the question of the possibility of their artificial 
cultivation, with systematic description of those parasitic forms 
to be met in the human intestinal tract, in the mouth, the genito- 
urinary tract, and in exudates, abscesses, and in the lungs. 

It is true that the book might without loss be materially con- 
densed, and suffers somewhat from unnecessary repetitions and 
diffuseness of the discussions; but at the same time it is written 
in an easy conversational style Avhich cannot be without attraction 
for the reader, and the material presented and in general, the 
opinions stated are altogether commendable. The chapter on 
technique is a timely one and valuable to any medical man desir- 
ing to pursue study along the author’s lines; and the descriptions 
of amebic parasites Avith the points emphasized for the study of 
the different species are reliable. Naturally differences of opinion 
exist in these matters as in most others, but the revieAver feels 
* that Craig has been frank and fair in setting forth his position 
upon such moot points, as for example, the question whether the 
cultivation of pathogenic amebae has actually been accomplished, 
as by Musgrave and Clegg, or Avhether the forms obtained in 
culture are not really independent types. Craig follows the usage 
of the best protozoologists in his nomenclature; employing the 
generic name entameha proposed by Casagrandi and Barbagallo 
in 1897 for parasitic amebae {Amiali d’lgenie Sperimeniale, vii, 
103). However, in 1879 Leidy (Proc. Acad. Nat. 8ci., Philadelphia, 
xxxi, 204) proposed the generic name endavieba for parasitic amebas, 
dealing at the time Avith a parasitic ameba of the cockroach; and, 
therefore, by our modern rules of nomenclature the name should 
be spelled with a 'M” instead of a “t,” with attachment of Leidy ’s 
name instead of those of Casagrandi and Barbagallo when refer- 
ence to the genus alone is made. The Avriter is in full accord with 
the author in questioning the validity of a number of species Avhich 
have been proposed, as Endameba kartulisi, E. pulmonalis, E. 
nipponica, E. urogenitalis, and others. As a matter of personal 
mterest he Avould have been pleased to have noted discussion by 
Captain Craig of the E. mortinatalium presented in 1910 bj^ Smith 
and Weidman in minute abscesses in the kidneys and elsewhere 
m a stillborn infant. One misses in the work any reference to 
Leydenia gemmipara, Schaudinn, which because of its discovery 
m connection with cancer was for a time a matter of wide interest 
and is commonly included among the protozoan parasites of man; 

ut he is technically correct in excluding it from the limitations 
set to the present Amlume since it is noAv known to be in reality 
only an amebiform stage of one of the Foramenifera, chlamidophrys 
s ercorsa, CienkoAA^sk3^ Nevertheless, from a comparative stand- 
point, for purpose of enabling differentiation in case of occurrence. 
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it might well have been given appropriate space. Suggested by 
analogy, some question might be raised in the matter of classifica- 
tion in case of the author’s Parameba hominis, fully and in the 
reviewer’s opinion very properly presented. It should be remem- 
bered that Schaudinn’s genus Parameba is by no means above 
doubt as to its precise relation, the amebic stage being succeeded 
by a fiagellate form bearing two chromatophores in the type species 
P. eilhardi, Schaudinn. There is a chance that an ameba and a 
flagellate have here been confused; or perhaps the prominence in 
classification should be given rather to the flagellate phase than 
the amebic. These, however, are all matters which in no sense 
detract from the real value of Dr. Craig’s book to medical men; 
and at best are for the most part open to personal interpreta- 
tion. The volume is a valuable contribution to English-speaking 
medical men, and should be accorded warm appreciation. 

■ A. J. S. 


VORLESUNGEN UBER KLINISCHE HeMATOLOGIE. By Dr. WiLHELM 

Turk, Privatdozent fiir innere Medizin an der Universitat 

in Wien. Part II, first half. Pp. 410. Vienna and Leipsig: 

Wilhelm Braumiiller, 1912. 

The author explains in the preface that the reason for the delay 
in the appearance of this the second part of his “Vorlesungen” 
is largely due to the fact of his withdrawal from the Neusser clinic 
and the assumption of manifold new duties at the Kaiser Franz 
Joseph Hospital. In a certain sense this first half of the second 
part, in conjunction with Part I, should constitute Volume I 
of the entire book as it is planned. Part I covered much of the 
general pathology and anatomy of the blood, and in the present 
division of the work there are taken up particularly the physiology 
of blood formation, the biology and functions of the cellular ele- 
ments of the blood, leukocytic reactions, including eosinophilia 
and the mast-cell reactions, inflammation, and variations in blood 
picture due to physiological conditions and alterations of environ- 
ment. 

There is in press a second half of the second part, which takes 
up the anemias and polycythemias, as well as the pathology of 
the erj'throblastic apparatus; this is to be regarded as Volume II 
of the entire work. 

The third part will cover the leukemias, the leukocytic reactions 
of infections, and the pathology of the leukoblastic apparatus. 
The plates for this volume are complete, but the text is not yet 
written. 

The volume under discussion is an excellently arranged and 
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philosophical discussion of the various topics indicated above. 
Controversial matter is given brief consideration, and the writer s 
authoritative views given clearly and concisely. Embryology 
and morphology are considered in the usual way, but the work is 
made interesting by the discussion of the function of the various 
cells and cell groups under both normal and pathological condi- 
tions. If the reader seeks for immediately practical points in this 
book he will be disappointed, but if he seeks for enlightenment 
as to the broader significance of the function of blood cells and of 
their various changes in form and number he will be entertained 
and instructed by almost every paragraph. The book contains 
little that is original that has not appeared in monographs and 
other publications, but it is up to date in every particular. 

H. T. K. 


Immunity. By Julius Citron, M.D., Assistant at the University 
Clinic of Berlin, Medical Division. Translated from the German 
and edited by A. L. Garbat, M.D., Assistant Pathologist, 
German Hospital, New York. Pp. 209, 27 illustrations, 2 colored 
plates, and S charts. Philadelphia; P. Blakiston’s and Co., 
1912. 

Garbat has presented with some additions an English trans- 
lation of a work well known in Germany, the author of which, bj^ 
reason of his extensive research and wide experience as a teacher, 
has treated his field with fulness and precision. Citron’s manual 
on Immunity is at once a hand-book for the laboratory worker, 
and on account of its illuminating discussion of principles, a 
reference work for the clinician. 

The book is so arranged that the physician even slightly familiar 
with the methods of the laboratory may learn the details of the 
various reactions and their significance. Methods wliich are used 
for diagnostic, therapeutic, and prophylactic purposes are dis- 
cussed.^ There are also included fundamental considerations of 
immunity problems from a theoretical standpoint. 

As a text-book. Citron’s work is orderly and the text clear. The 
results of the various methods are presented critically. The begin- 
ning of the book is occupied with a discussion of the principles 
underlying immunity problems and a detailed description of 
laboratory technique. Then follows an account of active immunity 
Mth details of vaccination against small-pox, rabies, and tjqihoid 
fever. A large portion of the book is devoted to the important 
subjects of immunity against tuberculosis and syphilis, the account 
of the nature of the immunity acquired after tuberculin injections 
being of particular interest. It is rather astonishing to observe 
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that the author regards the ophthalmoreaction with so much 
favor. 

The subjects of toxins, agglutinins, precipitins, bacteriolysins, 
and hemolysins are duly considered in accordance with the present 
state of knowledge regarding them. The discussion of toxins 
includes those derived from the higher plants and animals as well 
as from bacteria. The translator has somewhat revised the chapter 
on vaccines, and elaborated it to conform more closely to the most 
recently advocated views of Sir A. E. Wright. It is interesting to 
read that Wright does not insist so strongly as formerly on the 
determination of the opsonic index during vaccine treatment, and 
that Matthews, one of his assistants, states that in many cases, 
such determination is quite out of the question. 

The consideration of immunity against the meningococcus seems 
brief, in view of the importance of the subject. Anaphylaxis too is 
little more than mentioned. The illustrations are adequate, the 
colored plates most excellent, and the experiments cited are 
accompanied by elaborate protocols. H. G. S. 


Diagnostic Methods. By Ralph W. Webster, M.D., Ph.D., 

Director of the Chicago Clinical Laboratory. Second Edition. 

Pp. 682; 37 Colored Plates and 164 Other Illustrations. Phila- 
delphia; P. Blakiston’s Son & Co., 1912. 

The second edition of Webster’s Diagnostic Methods is an 
admirable hand-book for the laboratory, remarkable for its thor- 
oughgoing character and conciseness. The selection of methods is 
wide and their description clear, the author emphasizing always 
the fact that laboratory results can be properly interpreted only 
in their relation to clinical phenomena. Much has been revuitten 
since the first edition, certain features eliminated, and many recent 
laboratory researches of proved value added. Among the latter 
may be noted the antiformin method for tubercle bacilli; Neubauer 
and Fischer’s glycl-tryptophan reaction; Kendall and Day’s method 
for isolating typhoid bacilli from the feces; Benedict and Bang’s 
tests for glucose in urine; Wright and Eannicut’s method of count- 
ing the blood plates; Folin’s newer methods for urinary sulphur 
compounds; the formalin method for ammonia in urine; colloidal 
nitrogen; the phenol sulphonephthalein test for functional activity 
of the kidneys; Noguchi’s method for cultivating the spirochseta 
pallida; the tuberculin and luetin reactions; Noguchi’s butyric acid 
test. The Wassermann reaction with its modifications is treated at 
length, and the section on serum pathology has been considerably 
enlarged. The book is w'ell printed, of convenient size, and the 
numerous illustrations and plates are adequate. H. G. S. 
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Compendium of Diseases of the Skin. By L. Duncan Bulkley, 
A M., M.D., Physician to the New York Skin and Cancer 
Hospital, etc. Fifth Edition, Pp. 286. New York, Paul B. 
Hoeber, 1912. 

The last edition of the writer’s work appeared twelve years 
ago, and the present volume is of practically the same size and, 
with a few exceptions, of almost the same contents. The work 
consists of the subject matter contained in a course of lectures 
given by the writer at the New York Hospital. The rarer diseases 
have not been added, as the book is intended simply as an intro- 
duction to the subject of dermatology and for the general practi- 
tioner. Thirty thousand cases of diseases of the skin are reviewed 
by the writer, and there is also a therapeutic formulary. The 
work would be of greater value if more new material had been 
added, and if a certain remedy mentioned in the treatment of 
epithelioma, had been omitted. F. C. K. 


Psychological Medicine. By Maurice Craig, M.D. Second 
edition. Pp. 474; 17 plates. Philadelphia: P. Blakiston’s Son 
& Co., 1912. 

Craig in this book successfully attempts to treat the subject 
of insanity in a way particularly adapted to the teaching of students 
and general practitioners. His work contains considerable research 
of his own and many points of value and interest to an alienist. ‘ 
The author’s lucidity and conciseness are most commendable. 

The first part of the book takes up, in a manner as brief as 
clearness will permit, the study of normal psychology. Here 
sensation, affection, attention, conation, and other kindred sub- 
jects are considered. 

The discussion of the term insanity and the etiology are next 
treated. The effect of metabolic changes is discussed, with the 
bacteriological and serological findings and conclusions of Bruce 
and others. Then, following a chapter on classification, comes 
sjmiptomatology, a well-arranged and most useful section of the 
book. The diagnosis of beginning forms of insanity is here urged 
as most important, and the symptoms so often occurring as fore- 
• runners of insanity are taken up in considerable detail. Original 
investigations on blood pressure and metabolism are given with 
some of other authors. 

In the chapters on mania and melancholia the so-called acute 
mEmiacal delirium described by Branchi and Piccinino is mentioned, 
and further original investigations are described. More than usual 
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stress is given to the danger of suicide in melancholia, a most 
important point which cannot be too strongly impressed. 

The consideration of forms of stupor (anergic, post-melancholic, 
post-maniacal, catatonic), paranoia, and dementia preecox, is very 
thorough, and in the chapter on puerperal insanities an interesting 
opinion is given as to the probable effect of pressure upon the 
splanchnic vessels during pregnancy, causing high blood pressure 
and melancholia, whereas the fall in pressure after childbirth 
might account for the greater frequency of the maniacal outbreaks 
during this period. 

Following the chapter on intoxication psychoses, paresis, the 
most important perhaps of all mental diseases, is discussed in a 
particularly thorough and detailed manner. Many original sug- 
gestions are advanced, among which is the author’s belief that 
anti-syphilitic treatment is contraindicated in tabes and paresis, 
but that all measures should be used to reduce the possibility of 
cellular changes from exhaustion. 

Dr. Craig emphasizes the impossibility of syphilis alone causing 
paresis, and he also suggests the possibility of the different types 
of paresis being dependent upon the type of brain tissue primarily 
involved. 

Of the remaining chapters, all of which are written in accord with 
the standard of the earlier chapters, the ones dealing with epileptic 
insanity and feigned insanity and treatment are the most important, 
and corresponding weight is given to their discussion. 

Throughout the work any points of medicolegal interest are 
clearly shown, and in a chapter devoted to the legal aspect of 
insanity, allowance must be made for the differences in the English 
and American codes. Many valuable plates (plain and colored), 
are given, including gross cortical changes and microscopic cellular 
degenerations in different diseases. E. M. W. 


Gynecological Nursing. By Arthur E. Giles, M.D., B.Sc., 
F.R.C.S., M.R.C.P., Surgeon to the Chelsea Hospital for 
Women, Gynecologist to the Prince of Wales’ General Hospital, 
Tottenham. Pp. 182; 41 illustrations. New York: William 
Wood & Co., 1912. 

From cover to cover this little book contains a mine of informa- 
tion, couched in siniple, readable diction. The introduction gives 
the author’s conception of an ideal gynecological nurse, and it 
would be well for every nurse to learn it by heart as an important 
part of her stock in trade. The first three chapters are devoted 
to the anatomy, physiology, and diseases of the pehnc organs; the 
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author has selected the important points under each heading and 
describes them in sueh a manner as to make them thoroughly 
understandable. No detail is spared in the chapters dealing with 
the preparation for operation and the conduct of the nurse 
during the operation; every possible contingency is met, including 
the sterilization of instruments, suture materials and accessories, 
preparation of the room in hospital or private house, and the 
preparation of the patient before and during the operation.^ Post- 
operative treatment is likewise fully described, together with the 
commoner complications, their danger signals and treatment. The 
book is good throughout, and will prove of great value not only to 
the nurse for whom it is intended, but also to those who undertake 
the instruction of nurses in this branch of surgery. F. E. K. 


The Prevention of Dental Caries. By J. Sni Wallace, D.Sc., 
M.D., L.D.S. Dental Surgeon and Lecturer on Dental 
Surgery and Pathology, London Hospital; Honorary Dental 
Surgeon to the West End Hospital for Nervous Diseases. 
Second edition. Pp. 70. London: Dental Record, 1912. 

In tliis small volume the author sums up his views of the etiology, 
pathology, and prevention of dental cj^ries. He says that “the 
cause of dental caries is the prolonged retention or stagnation of 
fermentable carbohydrates in more or less immediate contact with 
the teeth and undisturbed by the free access of saliva.” He claims 
that the only reliable method of preventing dental caries is the 
natural or physiological one, i. e., self-cleansing of the mouth by 
foods that do not lodge between the teeth. In his opinion this 
is far more important than artificial procedures by tooth-brush, 
powders, and mouth washes, which have principally a cosmetic 
rather than a hygienic value. 

If the book were read and its principles followed out by every 
physician, dentist, and layman having the care of children's teeth, 
the incidence of dental caries would be enormouslj’ reduced. 

R. H. I. 


Fasten mit besonderer Berdcksichtighng des 
Mitinl By Dr. S. Jessner, Sanitatsrat. Second edition; pp. 
39. Wurzburg: Curt Ivabitzsch. 

The jiuthor first discusses the advantages and the disadvantages 
ot the various salve bases, the absorptive properties, the ease with 

voii. 145, NO. 5. — MAT, 1913 25 
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which they may be applied, and the indications for the application 
of the same. Adipis, vaselin, paraffin ointment, vasogenum spissnm, 
esypns, and casein ointment being among those mentioned. Casein 
ointment consists of cheese, water, and vaseline. Benzoated lard 
has the advantage over the plain lard of not becoming rancid. 
Various pastes are suggested as useful; chief stress is laid on the 
paste of Lassar, consisting of zinc oxide, starch, and vaseline, and 
Unna’s paste, made of zinc oxide, terra silicea, and benzoated lard. 
The author has suggested the name “Mitin” for a base of his 
own composition which has an unusual faculty of absorption. 
The base consists of cold cream, resorbin, and eucerin. Resorbin 
consists of a fat, oil, and water; gelatin holding the ingredients 
together. Eucerin is a paraffin ointment. The base is of a thin 
or thicker consistency, depending upon the proportion of these 
substances combined. By combining powdered zinc oxide, starch, 
etc., to the base a white paste may be obtained. Various formulae 
are given in the appendix showing drugs made up with Mitin as 
the base. F. C. K. 


Carbonic-.vcid Snow as a Therapeutic Agent in the Treat- 
ment OF THE Dise.yses OF THE Skin. By R. Cranston Low, 
jNI.B., F.R.C.P.; Assistant Physician to the Skin Department, 
Royal Infirmary, Edinburgh. Pp. 117; 16 illustrations. New 
York: William Wood & Co.. 

Low has contributed a small volume which is not only of interest 
to the dermatologist, but also to all those practitioners of medicine 
who are interested in the newer therapeutic measures. The various 
methods for the collection and the moulding of the carbonic-acid 
snow are described in detail. The amount of pressure required 
and the duration of the application of the moulded snow are thor- 
oughly and practically considered. A very interesting chapter 
gives the microscopic picture of the skin some hours and also 
some days after the application of the snow; the histological 
appearance explaining the action of the therapeutic agent. The 
results obtained in the treatment of numerous diseases of the skin 
arc recounted. The most favorable response having been noted 
in nevus \’ascularis, nevus pigmentosus, and lupus erjlheraatosus. 
The ninety-four references quoted make the volume of particular 
value to those using this method of treatment. F. C. K. 
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The Treatment of Leukemia with Benzol. — A. v. Koranyi {Berlin, 
hlin. IVoch., 1912, xlix, 1357) has tried benzol in the treatment of 
leukemia. He was led to do this by the results of experimental studies 
published by Selling, who showed that in animals poisoned with 
benzol, after a transitory rise, the leukocytes gradually decrease in 
number, and finally disappeared entirelj’’ from the blood, whereas 
the number of red blood cells undez’went only a moderate decrease. 
Selling also observed a marked aplasia of the bone marrow, spleen, 
and lymphatic tissues in general. After withdrawal of the benzol, 
regeneration took place. Having a number of leukemics in the clinic, 
Koranyi determined to use benzol in treating them. His experiences 
with it he summarizes as follows: (1) After a temporary increase in 
the number of white blood corpuscles, benzol causes a marked improve- 
ment in the leukemic blood picture. 'The decrease in number of the 
leukocytes begins usually at the end of the second or the beginning of 
the third week, proceeding slowly at first, then more rapidly. After a 
slight initial decrease, the number of the erythrocytes remains prac- 
rically constant; after prolonged treatment, he has even noted an 
increase in the number of red cells. This sequence of events appears 
to occur in all forms of chronic leukemia. The spleen decreases in 
size, but the lymphatic glands are less influenced. The general con- 
dition of the patient improves much as it does with successful Rontgen 
treatment. ^ (2) Benzol produces improvement less rapidlj^ tlian the 
x-rays, but it may benefit a patient who fails to respond to the latter. 
Patients who have been treated previously with the .x-raj's seem to 
respond to benzol more promptly than others. The effect of the benzol 
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treatment is not lasting. (3) Small doses of benzol seem to stimulate 
leukopoiesis. Therefore, large doses are indicated in leukemia. Three 
to 4 grams of benzol daily maj'' be borne for months. In certain cases 
Koranyi has given 5 grams for short periods of time, but unpleasant 
effects, such as burning in the stomach, eructation, short attacks of 
tracheobronchitis, and vertigo, may follow. Gastric disturbances are 
usually lacking if equal quantities of oil are placed in the gelatine cap- 
sules with the benzol. If vertigo is complained of, the dose should be 
lessened. (4) Koranyi has also used benzol in a patient with poly- 
cythemia and splenic tumor. The result was encouraging. At the 
end of the first week of benzol treatment, the number of erj^throcytes 
rose from 9,000,000 to 10,000,000, but in the next three weeks it fell 
to 6,700,000. As the patient considered himself cured, he disappeared 
from observation. It will require more extended observations to 
determine the value of benzol in the treatment of leukemia and ery- 
thremia, but it seems worthy of thorough trial. 


The Carbon Dioxide Tension in the Alveolar Air in Acute Febrile 
Disease. — L. S. Fredericia and O. Olsen {Deidsch. Arch.f. klin. Med., 
1912, cvii, 236) have investigated the carbon dioxide tension in the 
alveolar air in acute fevers. It has been shown that the carbon dioxide 
tension is lowered in conditions where the oxygen supply is lessened, 
after excessive bodily exertion, in cyanotic cardiac patients, in diabetics 
in coma or with untreated acidosis, and in uremia. The studies of 
Fredericia and Olsen show that in patients with acute febrile diseases 
the carbon dioxide tension of the alveolar air is also frequently lowered. 
They consider it possible that this is due to the mild acidosis which is 
frequently associated with febrile disorders. 


A Test of Pancreatic Function. — ^R. Ehrmann {Berlin, klin. Woch., 
1912, xlix, 1363) describes a new, simple test of pancreatic function. 
It is based on the fact that neutral fat free from fatty acid is split 
only by pancreatic lipase ; the resulting fatty acids are then converted 
into their green cupric salts. Commercial palmin has proved to be 
the most suitable neutral fat. Other fats, such as butter and oils, 
cannot be used. Emulsified fat in the form of milk or cream is also 
unsuitable, since it may be hydrolyzed by ferments other than pan- 
creatic, although the butyric acid odor noted after removal of these 
foods from the stomach is due chiefly to the action of pancreatic 
enzyme. The patient takes the following test breakfast on the fasting 
stomach: About 30 grams of ordinary rice starch are dissolved in 
about one-fourth of a liter of water, and warmed somewhat. In this 
solution about 57 grams of palmin are stirred; the palmin is melted by 
warming. The mixture is drunk from a glass, and is allowed to remain 
in the stomach two to tAvo and one-half hours, Avhen it is removed. 
In testing the gastric contents, two solutions are required: Solution I, 
petroleum ether, 90, benzol to 100; Solution II, cupric acetate, 3, 
distilled water to 100. A portion of the fatty gastric contents is 
shaken vigorously with an equal quantity of solution I. The ether 
layer, after separation, is poured into a second test-tube, and is then 
shaken with an equal Amlume of solution II. The ether which again 
separates is stained more or less intensely emerald green, depending 
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upon the concentration of fatty acids in the gastric contents. 
no hydrolysis of the palmin, the ether remains water clear. If the 
gastric contents are very acid (Congo paper turned a very dark blue), . 
the reaction may be weak or may fail even with normal pancreatic 
secretion. In such case, repeat the test breakfast, adding to it a tea- 
spoonful of sodium bicarbonate. 

Contributions to the Pathology and Therapy of Very Severe Cases 
of Diabetes MelUtus.— R. Geafe and Ch. G. L. Wolf [Beutsch. Arch. 
/. klin. Med., 1912, cvii, 201) have made complete metabolic studies 
of 3 very severe cases of diabetes mellitus. (The details of their studies 
cannot be adequately reviewed; the original must be consulted.) They 
have determined quantitatively the sugar, total nitrogen, acetone, 
/3-oxybutyric acid, creatin, and creatinin, ammonia, “formol,” and 
colloidal nitrogen, and have made observations upon the respiratory 
exchange of gases in the lungs. In 2 of the patients the acetone 
excreted was extraordinarily high. The. dextrose-nitrogen ratio 
exceeded 5 over long periods of time, so that formation of sugar from 
fat must be assumed. They also found the respiratory quotient high 
in the same 2 patients. This apparent contradiction has also been 
found by other observers. From comparison of the analyses of the 
respiratory experiments and of the urine voided at the same time, 
Grafe and Wolf conclude that the dextrose-nitrogen value and the 
respiratory quoteint may be harmonized only if one assumes either 
that, twelve to eighteen hours after a rich carbohydrate meal, the 
severe diabetic possesses at least 20 grams of glycogen for oxidation 
or synthesis, or that a still unknown anomaly of metabolism is at play. 
Since there are no grounds to support the latter view, the first suppo- 
sition is assumed to be correct. The relation of the creatin excretion 
furnishes a valuable index of the character of a case of diabetes; the 
more severe the case, the greater is the quantity of creatin excreted. 
Therapeutically, Grafe and Wolf found very large quantities of alcohol 
(equivalent to 100 to 160 grams of absolute alcohol daily), and large 
doses of alkali (sodium bicarbonate and sodium citrate, 70 to 100 
grams daily for weeks) very useful. The beneficial effect of the alcohol 
was seen not only its action upon the acidosis, but also upon the 
sugar excretion. 


A New Test for Diacetic Acid in the Urine. — B. v. Ondrejovich 
{Beutsch. rued. Woch., 1912, xxxviii, 1413) reports a modification of 
Lindemann’s reaction for diacetic acid. Method: To 5 c.c. of urine 
add 5 drops of 50 per cent, acetic acid. To this mixture add a 0.2 
per cent, methjdene blue solution until the whole assumes a marked 
blue color; usually one drop suffices. Four drops of tincture of iodine 
are now placed in this mixture, on w^hich the color changes to red. If 
diacetic acid is present, the blue or green color returns within one 
minute at the most; othemdse, the red color persists. The reaction 
depends upon the fact that in acid solution diacetic acid binds the 
free lodme, forming a colorless compound. Normal urine is super- 
saturated with free iodine after the addition of 4 drops of the tincture 
to 0 c.c. of urine; the excess of iodine unites with the methylene blue 
to iorm a red compound. An excess of acetic acid is to be avoided. 
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Ondrejovicli finds the reaction twice as delicate as the Gerhardt 
test. If the urine contains so much diacetic acid that the reac- 
tion between it and iodine is instantaneous, the blue color remains 
unaltered. No substances have been encountered in the urine which 
interferes with the reaction. 


Salvarsan in Chorea Minor. — J. Salinger {Munch, mod. Woch., 
1912, lix, 1376) adds another to the small list of cases of chorea minor 
which have been treated successfully with salvarsan. The patient, a 
girl, aged ten years, suffered from hereditary lues and chorea. The 
in^'oluntary movements of the extremities were so violent that she 
was unable to write and frequently fell when attempting to walk; 
she constantlj' made grimaces. The Was.sermann reaction was positive 
in the patient as well as in her father. Because of the lues, the patient 
was given 0.1 gram salvarsan intravenously. The same evening the 
involuntary movements had practically ceased. That the rapid 
improvement was not attributable to the more favorable surroundings 
of the hospital ward is probable from the fact that the patient, after 
a staj^ of two daj^s, was discharged and remained well at home. In 
spite of the good results obtained in this case, in which lues also existed, 
Salinger believes that salvarsan should be used cautiously and not 
indiscriminately in chorea. 


Scarlet Red in Artificially Produced Gastric Ulcer. — With the idea 
that scarlet red might have a beneficial effect in gastric ulcer similar 
to that observed following its use in the treatment of ulcers of the 
skin, Davis and Denning {Johns Hopkins Hosp. Bull., 1912, xxiii, 
332) conducted a series of canine experiments studying the effect of 
the dye on artificially produced gastric ulcers. In a series of pre- 
liminary experiments they demonstrated the non-toxicity of the drug 
when taken internally, and noticed also that it had no purgative 
effect, nor did it affect the action of the kidneys. It was found, how- 
ever, that the dye is a fat selecting vital strain being gradually elimin- 
ated in the course of months. Ulcers of varying depths were produced 
by means of a special punch. In one series of dogs the drug was given 
in 1 per cent, solution in olive oil in doses of 10 to 20 c.c., the total 
amount ^"arying betAveen 70 and 150 c.c. Five animals Avere thus 
treated and later sacrificed. Four shoAved more adA'^anced healing 
of the ulcers than in the controls, and in the fifth both feeder and 
control Avere equally advanced toAvard healing. A second set of 
animals, fed AA'ith oHa-c oil alone, rcA'ealed at autopsy ulcers AA'hich in 
4 out of 5 cases shoAA’ed less epithelial stimulation than in the corre- 
sponding experiments in AAdiich scarlet red olive oil was used. In 
these instances these ulcers Avere farther adA'^anced toAvard healing 
than the controls, in one equally adA’^anced, and in another less adA^anced 
spending experiments in AAdiich scarlet red oliA’-e oil Avas used. In 
these instances these ulcers Avere farther adA’anced toward healing than 
the controls; in one equally adA'anced, and in another less adi'^anced. 
In conclusion, Duaus and Denning feel that the scarlet red solution 
caused a more rapid and better deA’eloped groAA'th of epithelium in the 
group in AA’hich it aa'us used than in the duplicate group in AAdiich oHa'c 
oil alone AA-as administered. The results AAdth dry poAA'der were not 
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favorable experimentally, but this may 'have been due to the fact 
that the material was not continuously in contact with the aenuaecl 

area. 

Eosinophiles in the Urine in Bronchial Asthma.— A.^Edelmann and 
L. Kakpel (Dciitsch. med. Woch., 1912, xxxviii, 1271) rejDort their 
study of the urine of 4 patients suffering with bronchial asthma. In 
all of the patients there Avas noticed a slight cloudiness of the urine 
folloAving the attacks of asthma, so that a cystitis Avas suspected at 
first, though there were no symptoms to suggest such a condition. 
The fresh specimen of sediment showed many leukocytes. Stained 
preparations revealed an eosinophilia of as much as 30 per cent. 
Careful examinations then shoAved that eosinophiles Avere always abun- 
dant in the urine folloAving the asthmatic paroxysm.^ In none of the 
patients Avere there symptoms referable to the genito-urinaiy tract, 
and no epithelial cells or bacteria Avere found in the urine. There 
Avas no gonorrheal infection. The urinary changes consisted in the 
appearance of leukocytes alone; no other formed elements, such as 
casts or red blood cells, were found. The number of leukocytes 
resembled that seen in cystitis. There AA^as no albuminuria. The 
cells make their appearance in the urine, as stated aboA’-e, just after 
the paroxysm; during the dyspneic period the urine is clear or con- 
tains only an occasional leukocyte. The cells persist in the urine 
from a few hours to tAvo days. Differential count of the cells of the 
urinary sediment showed 30 per cent, of eosinophiles in a patient 
whose blood contained only 8.5 per cent, of these cells. Edelmann 
and Karpel describe their methods of staining the cells of the 
sediment. 


Lymphocytosis in Diabetes Mellitus. — L. Caho {Berlin. Idin. Woch., 
1912, xlix, 1514), Avho called attention to the lymphocytosis of Base- 
doAv’s disease in 1907, noAv reports the examination of the blood of 
28 diabetics — a pliase of the disease aaTIcIi has apparently been 
neglected heretofore. Practically all cases shoAved a reduction in the 
number of erythrocytes and in percentage of hemoglobin. The leuko- 
cytes AA'ere normal in number. Of the 28 cases, 22 exhibited a marked 
lymphocytosis; in 15 of the cases the lymphocytes Amried betAA'een 40 
and 70 per cent., AAdiile 7 cases shoAA'-ed less than 40 per cent. Only 
_6 patients had a normal percentage of lymphocytes (or a slight 
increase), but in these there AA-ere complications, such as suppuration, 
gangrene, tuberculosis, bronchiectasis. In 8 instances the eosino- 
philes AA^ere increased (up to 500 cells per cmra.). The lymphocytosis 
is independent of the severity of the disease and of the sugar content 
of the urine. No interpretation of the lymphocytosis is attempted. 
The thyroid gland is apparently not concerned in its production. 

"^he Diagnostic Value of the Coin Sound in Pleuritic Effusions , — 
B. M. Slatoavehchoaa^nikoav {Deufsch. mod. Woch., 1912, xxxviii, 
1282) has studied the siffne d^i sou, described by Pitres in 1898, in 48 
cases, 28 of Avhich Avere exudative pleuritis. He finds that the most 
satisiactory method of eliciting the phenomenon is to have an assistant 
tap Avith one com upon another Avhich is placed over the dull area 
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wliile the examiner auscultates the opposite side of the chest. If 
spongy or alveolar tissue intervenes between the points of percussion 
and auscultation, a dull tone without metallic quality is heard. With 
an air space (pneumothorax) the tone is, of course, intensely metallic. 
If a solid tissue or fluid is interposed between the points of percussion 
and auscultation, the sound is transmitted with an appreciable metallic 
quality. Heterogeneous tissue, as alveolar tissue and fluid, causes 
the sound to be simply dull. It is evident, therefore, that the distri- 
bution of the 'metallic sound in pleural effusion should correspond 
with the areas of dulness and diminished vocal fremitus. Slatower- 
chownikow finds, however, that the signe du sou extends 1 to 1.5 
cm. beyond the lines marked out by percussion and vocal fremitus. 
With the exploratory needle he was able to demonstrate that fluid 
extended to the line given by the coin sound. He finds this method 
of examination very helpful in patients with weak voice. It is doubt- 
less because of the difficulty of examining vocal fremitus in children 
that Pitres’ observations have found their widest acceptance among 
pediatricians. 


The Pathogenesis of Purpura Hsemorrhagica with Especial Refer- 
ence to the Part Played by the Blood-platelets, — Duke {Arch. Ini. 
Med., 1912, X, 445) reemphasizes the fact that in studying the various 
hemorrhagic diseases one must investigate all the various factors 
involved — bleeding time, coagulation time, platelet count, fibrinogen 
content, etc. The particular group of cases under consideration 
present a characteristic clinical picture: Purpura (petechia or ecchy- 
moses), a tendency to bleed from every vascular lesion no matter how 
produced (prolonged bleeding time), normal coagulation time, a firm 
blood clot, and a clot which does not retract and exude serum. In 
milder cases the same essential condition maj’' manifest itself only by 
ecchymosis, following slight injury, epistaxis, or hemoi’rhage due to 
local cause such as intestinal ulcers, esophageal varices, or profuse and 
prolonged menstruation. Coagulation time is always normal, the 
clot firm, retractility diminished. These conditions Duke believes 
to be due wholly or in part to the enormous reduction in the number 
of blood platelets which he found invariably present. In 7 severe 
cases showing the picture described above the number of platelets 
was reduced almost to the point of absence, all the counts 'being 
below 10,000, and as a rule belo^v 1000 (normal, 200,000 to 400,000). 
In 6 milder cases they varied from 20,000 to 65,000. It was oliserved 
that the symptoms of the disease ran a course roughly parallel to the 
number of platelets, appearing when they fell to a very low level, and 
disappearing when the count rose. Furthermore, in 2 cases there 
was immediate relief following direct blood transfusion, and the relief 
being coincident with the increase in platelets following the tians- 
fusions. In botli the clinical cases and in animals in which the platelet 
count was changed wnth subcutaneous injections of benzol, diphtheria 
toxin, and tuberculin, it was found that extreme symptoms of purpura 
hsemorrhagica only appeared when there were very low eounts. Several 
counts of 40,000 to 75,000 were observed in patients who had no 
marked tendency to bleed, but no counts lower than these were 
observed in patients not subject to hemorrhage. Finally Dulce points 
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out that this symptom complex may complicate various diseases, such 
as lymphatic leukemia, hemorrhagic smallpox, tuberculosis, nephritis, 
benzol poisoning, aplastic anemia, and diphtheria; the one feature 
in common being the low platelet count, and the resulting absence of 
contractility of the clot. Purpura hemorrhagica of the type described 
rvould seem, therefore, to be a symptom and not a disease. 


Rhythmic Contraction of Heart-muscle Cells in Culture Media.-^ 
Using his adaptation of Harrison’s cultural method, M. T. Burrows 
{Munch, vied. Wock, 1912, lix, 1473) finds that the heart muscle cells 
of the chick embryo, after they have undergone division and differ- 
entiation without^the organism, again assume their specific function 
both as isolated cells and as masses of cells. The rhythmic contrac- 
tion of such cells corresponds to that of the heart of the living animal. 
The rhythmic movement was observed not only in the heart-muscle 
cells of young embryos, but also in the cells of embryos fourteen days 
old. Parts of the ventricle which are obtained from the older embryos 
do not themselves contract, although the isolated cells which have 
wandered out from such masses beat rhythmically. These observa- 
tions furnish direct evidence in support of the myogenic theory of the 
heart beat. 
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Tubercle Bacilli in the Circulating Blood in Surgical Tuberculosis. — 
Krabbel {Deut. Zeitsohr. f. CUr., 1913, cxx, 370) examined 30 cases 
of surgical tuberculosis for the purpose of determining the value of the 
blood examination is differential diagnosis. Of 18 bone cases which 
were determined clinically to be surely tuberculous, the findings 
were positive in 12 or 66.6 per cent. Pive cases of lymph node tuber- 
culosis gave only one positive result, or 20 per cent. 'Pour cases of 
skin, mucous membrane and tendon sheath tuberculosis, gave only 
one positive result, or 25 per cent. When we assume that.a tuberculous 
infection of the lymph nodes is the result, in most cases, of a direct 
infection from the mucous membrane of the mouth or the tonsils, and 
as in skin diseases, it is a local process, it is easy to understand' that 
t he bacilli as a rule do not get into the blood. On the other hand, for 
the occurrence of a bone or joint tuberculosis, it is necessary for the 
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tuberculous material to first find its Avay into the circulation and then 
to be deposited at a site of lessened resistance. This explains Avhy 
the tubercle bacilli can be found so frequently in these cases. The age 
of the patient and the duration of the process have little to do with 
the frequency with which the bacilli are found in the blood, and the 
finding of them has little to do with the question of the prognosis. 
The most important question that can be raised is as to whether the 
presence or absence of the bacilli can aid in the differential diagnosis. 
In one of Krabbel’s cases the positive findings of the bacilli made the 
diagnosis certain before the histological examination of a specimen 
obtained at the operation furnished proof of the tuberculous nature 
of the condition. Krabbel believes that in cases in which there is 
not yet a clinicallj^ demonstrable lung tuberculosis, to point to a 
bacillemia, the positive findings of the bacilli can be of great import- 
ance in maldng the diagnosis certain. 


A Contribution to the Anatomy and Pathology of Striped Muscle 
Fibers. Experimental Studies on the Theories Concerning Muscle 
Paralysis and Contracture. — Kroh {Dent. Zciischr. f. Chir., 1913, cxx, 
302 and 471) undertook an experimental study of ischemic muscle 
changes, being stimulated by the previous work of his chief, Barden- 
heuer, on the same condition. Ischemic contracture is a chronic con- 
dition resulting from connective tissue changes and consequent con- 
traction. It is not due exclusively, as generally thought, to the direct 
influence of a transitory or long continued partial deprivation of 
oxygen and nourishment, nor is it due exclusively to the toxic effect 
of an overcharge with carbon dioxide. An important factor is the 
inactiA'ity of the muscle, induced by the above mentioned directly 
damaging influences. The circulatory disturbances resulting from 
these begin and the inactivity completes the process of degenerative 
change. The circulatory disturbances may be due to a total inter- 
ruption of the circulation for several hours by constriction of the limb 
or the occlusion of a large arterial trunk. In such cases a sufficient 
collateral circulation develops to prevent gangrene. Above all, the 
interstitial eft’usion of blood and lymph should be emphasized, since 
it increases the interstitial pressure. Substantial afferent and efferent 
Irranches may succumb to large interstitial effusions. Hemorrhage 
from A^ery small A'essels may lead to total compression of the largest 
arteries and A'eins. The efforts at expansion of small, otherAA'ise unim- 
portant interstitial effusions, may proA^e dangerous when resisted by 
some unyielding resistance. Thus a plaster of Paris cast may lead 
to most seA-ere disturbances of the circulation, in some cases eA^en to 
gangrene. The primary damaging influence of free effusions comes 
from the occlusion of smaller or larger arterial paths as AA^ell as from 
the suppression of the terminal collateral branches, not AAmunded but 
subject to A'enous pressure. The latter is especially AA^orthy of atten- 
tion because the retardation in the arterial capillaries interferes Avith 
the supply of oxygen and other nourishment and is combined AA'ith 
the direct toxic effect on the tissues AA'hich is most marked in the 
A'enous system from carbon dioxide. AVith inactiA'ity the transforming 
strength of muscle moA-ement is eliminated. In muscle moA'ements 
are included the acth'e and passiA'e, and included among the latter are 
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massage, passive gymnastics, and electricity. They stimulate the 
circulation of the blood and lymph and may be a factor in the preser- 
vation of the extremity threatened by the stasis. The part played 
by the nerves in ischemic muscle contracture is difficult to determine. 

Acute Gastric Ulcers Perforating into the Peritoneal Cavity. — Wag- 
ner {Deut. Zeitsehr. f. Chir., 1913, cxx, 438) says that the only rational 
treatment for these cases is early operation. Operation within twelve 
hours giA^es a favorable prognosis, but after this time the prognosis be- 
comes rapidly unfavorable. Since, however, cases AAuth late peritonitis 
have been saved by operation, this becomes the last resort in late cases. 
As soon as a severe symptom is recognized, indicating an acute severe 
disease in the abdomen, as appendicitis, perforation of the intestine, 
gall-bladder, etc., the patient should be assigned to the surgeon. 
Only through early operation can the still frightful mortality be further 
reduced. By exact attention to the history and symptoms, among 
which the inital pain and muscle defence occupy first place, an exact 
diagnosis is possible in tAvo-thirds of the eases. Morphine is to be 
avoided. Weakness is not a contraindication to immediate operation. 
The simplest, most quickly performed and, therefore, the most rational 
operation is the closure of the perforation by the Lembert suture, 
Avith or Avithout freshening of the edges, and reinforcement bj'’ suturing 
over it a portion of the omentum. Gastro-enterostom^y is indicated 
only in the presence of a pyloric obstruction or an hour-glass stomach. 
Excision or resection, as a rule, makes too great a demand upon the 
strength of the patient. If suture is impossible it may be replaced 
hy covering the perforation by omentum or a gauze tampon. For 
the cleansing of the unclean peritoneal caAdty, the best treatment is 
the sparing irrigations Avith Avarm physiological saline solution Avithout 
unnecessary mechanical insult of the peritoneum. With less escape 
of the gastro-intestinal contents, a sponging out Avill be sufficient. 
Drainage Avith rubber tubes rarely does damage, but frequently pre- 
A'ents retention of secretions and abscess formation. In the after- 
treatment, the stomach should be spared by the copious administra- 
tion of physiological salt solution, subcutaneously and by the rectum. 

Subcutaneous Contusions of the Pancreas. — ^Hagedoen {Zcntralbl. 
/. Chir., 1913, xl, 124) saAv last summer, almost at the same time, 
2 cases of subcutaneous contusions of the pancreas, in each of Avhich 
operation Avas performed and the pancreas exposed. While much 
has been published on pancreatic diseases in recent years, little has 
been AAuitten of the injuries, especially of the isolated subcutaneous 
contusions of the pancreas. Both cases Avere very similar as to the 
kind of trauma at fault and the symptomatology, although one came 
to operation in the acute stage, the other later. In the first case three 
daj's before admission, the wheel of a heavy Avagon passed over the 
upper part of the abdomen. The patient soon Ijegan to Ammit and 
to be very ill and Avas taken to the hospital. The Ammit Avas dark, 
tlie abdomen distended, tympanitic and slightly tender, pulse small 
and rapid, temperature normal, urine free of albumin and sugar, and 
there had been no passage of feces or flatus for sei^eral days. Gastric 
irrigations brought up considerable dark fluid contents, and some 
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relief followed, as indicated by no vomiting, the passage of flatus, a 
soft abdomen, and later passage of feces. This improvement con- 
tinued for five days, when the severe symptoms set in again. Relief 
again followed gastric irrigations, which were repeated every few days. 
Then the patient gradually sank again and became of a grayish sallow 
color, emaciated, and apathetic. The temperature remained normal, 
but the pulse was 120 and small. Fourteen days after admission, a 
laparotomy shoAved an abundant bloody-serous fluid among the dis- 
tended coils of intestine. The serosa Avas smooth and AAuthout adhe- 
sions. The omentum, mesentery, and fat appendages, were closely 
covered Avith numerous sulphur yellow, small nodules, and the mesen- 
teric lymph nodes Avere sAA'ollen. The stomach and intestines shoAA'ed 
no injuries. Two coils of small intestine Avere adherent to the pan- 
creas by a braAA'ny yelloAvish layer, about the size of a flftj"-cent piece. 
Palpation could not detect any Avound of the pancreas. Drainage Avas 
provided by tampon of the pancreas through the mesocolon, and the 
fluid Avas sponged from the abdomen. The AA'ound Avas sutured about 
the drainage tampon. An abscess of the parotid developed later and 
was drained. Gradually recoA'ery took place and eight AA^eeks after 
the operation the patient left the hospital healed and strong. The 
second patient suffered the same accident as the first and shoAved A^ery 
much the same symptoms. In the right lung there developed a 
dull area, laterally and beloAV, and there aa'Us dulness in the loAver 
abdomen. On the folloAAung day the patient shoAved marked collapse 
and Avas operated on immediately. The intestines Avere distended, 
the diaphragm was uninjured, but between the coils of intestine AA’as 
some blood stained serous fluid. The serosa Avas smooth, but the . 
omentum and mesentery AA^ere coA'^ered AAu’th typical sulphur j^elloAV 
fat necroses. Exposure of the pancreas, to sight and palpation, 
shoAA’-ed that the pancreas Avas uninjured. The healing AA’as Avithout 
disturbance. There Avas no sugar in the urine, and eight days after 
the operation the patient AA’as free of all disturbances. Sixteen days 
after the operation he AA’as discharged. 


Treatment of Total Rupture of the Urethra. — Hofmann {Zentralhl. 
f. Chir., 1913, xl, 155) in three cases of total, traumatic rupture of the 
urethra, did the folloAA’ing operation, after unsuccessful attempts at 
catheterization: After opening the bladder, a specially constructed 
metal catheter AA’as passed through the internal orifice of the urethra 
to the site of the rupture. An incision AA’as then made upon the beak 
of the instrument, exposing the latter. Noav a partially flexible special 
catheter Avas mounted on the beak of the metal one and draAA’n out 
through the bladder and abdominal AA’all. The same metal catheter 
was then passed through the urethra from the meatus until it emerged 
at tlie site of the rupture, AA’hen the other end of the flexible catheter 
Avas grasped again in the same manner as before and was di-aAA’n outAA’ard 
through the urethra. The further care of the AA’ound AA’as conducted in 
the usual manner. The two ends of the soft catheter emerging from 
the bladder and urthra were tied together by a silk ligature. In this 
Avay the soft catheter could be draAA’n backAA’ard and forAA’ard daily, 
AA’hich contributes to tlie reestablishment of the ncAV bridge of mucus 
membrane. In the three cases operated on, soon after the remoA’al of 
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the catheter, spontaneous urination was possible and the ruptured 
area healed without stricture. _ The only difference between the metal 
catheter and the usual one is that the beak is so formed that the 
channel of the catheter is continued from the side opening at the end 
in a groove to the tip, the end being conical. The end of the partially 
flexible catheter is small and so shaped that it fits into the groove in 
the beak of the metal catheter, and upon a pull on the latter both 
become locked together. Two figures illustrate these important 
alterations in the ends of the two instruments. 


Chronic (Non-suppurative) Hemorrhagic Osteomyelitis. — ^Bakrie 
{Annals of Surgery, 1913, Ivii, 244) says that the lesions in the ends 
of the long bones described as medullar 3 '^ giant-celled sarcoma, myelog- 
enous giant-celled sarcoma, myeloma, and giant-celled tumor, should 
not be included in the classification of tumors. _ The process begins 
as the result of a trauma, and gives all the clinical and pathological 
evidence pertaining to a low grade inflammation. The foundation 
upon which the diagnosis of malignant tumor has been based is the 
presence in the tissues examined under the microscope of numerous 
gaint-cells which do not show any uniformity of architectural arrange- 
ment or boundary zones. It is an established fact that these giant-cells 
_ are not tissue builders, but scavengers, whose function is the removal 
of debris that is produced by low-grade inflammatory conditions 
occurring in bone. The whole process is explained on the basis of the 
lesion being due to a low-grade, ever present irritation or inflamma- 
tion, which causes excessive production of vascular granulation tissue 
masses, From the clinical picture and the gross and microscopic 
pathology the condition presents, the term chronic (non-suppuratiA'^e) 
hemorrhagic osteomyelitis seems a more correct definition of tire 
lesion than the terms now in use. 


Kenal Tuberculosis in Children. Catheterization of the Ureters 
by Direct Vision. — Rocheb and Ferbon {Jour. d’XJrolog, 1913, iii, 
153) report 6 cases in which catheterization by direct cystoscopy was 
employed with the patient under the affects of an anesthetic, local or 
general. The patient was placed in the Trendelenburg position and 
a urethroscope, No, 60, 7 cm. long, was introduced without great 
difficulty. The bladder was widely dilated with air. The mucosa rvas 
very red and presented ulcerations in the trigone on the left side. The 
orifice of the right ureter was normal while the left was replaced by 
a large black hole into Avhich a No. 8 sound penetrated easil 3 \ Imme- 
diately'^ about 10 c.c. of purulent urine escaped. The left kidney'^ was 
removed. About two months later the patient had gained 3 kilograms 
in weight, Avas in good general condition, but the frequency^ of mic- 
turition persisted. They conclude that cystoscopy by^ direct vision is 
always possible, even easy, in a girl, aged over five years. The urethra 
admits easily a No. 40 tube, 7 cm. long, and notAvithstanding the 
restricted field, the shortness of the tube permits the exploration of 
the bladder. In cases with a tolerant bladder, a mild Trendelenburg 
position suffices for the vesical distention, and this position is easily 
tolerated at this age. The bladder in the girl is analogous to that of 
tile woman. While the interureteral band is often slightly marked, 
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it may be distinct. The ureteral orifice generally admits a No. 6 
or 7 sound. In one of their patients, both ureteral meati admitted 
only a very fine bougie. This disposition does not depend on the 
age. They have encountered it in adults and all specialists have seen 
it. General anesthesia was frequently employed, not because the 
maneuvres were painful, but because very often the children were 
frightened by the instruments and became unmanageable. 

The Abortive Treatment of Acute Gonorrhea, — Lebreton {Jour. 
d’Urolog., 1913, hi, 203) discusses the various substances and methods 
in use for the abortive treatment of gonon-hea and reviews extensively 
the French literature of the subject. By procedures of different kinds, 
limited or not to the anterior urethra, with the aid of very variable 
substances and doses, all the authors reviewed have obtained results 
that were often excellent and sometimes even remarkable. But there 
is no single method which is sure to give definite results. This is due 
to the fact that the disease does not always act in the same wajq but 
its course varies according to factors which it is impossible to determine 
from the beginning. The results are sufficiently good to make it 
advisable to try the method whenever it can be done reasonably. It 
reduces the annoyances and complications which are ahvays possible 
with an affection so tenacious and so dangerous as gonorrhea. The 
method to be selected from all those reviewed varies according to the 
particular case. 


Clinical, Pathological, and Therapeutic Studies Concerning the 
Gastric Crises of Tabes Dorsalis. — Cade and Leriche {Dcuisch. ZeitscJi. 
/. Chir., 1913, c.xxi, 41) discuss this subject at length. Cade from the 
medical side and Leriche from the surgical. In determining the method 
to be chosen and the procedure to be followed, when the indication 
for surgical interference arises in a tabetic patient, one should first 
attempt to recognize the nature of the crisis and to distinguish its 
chief elements. If the crises are very painful, with much vomiting, 
tachycardia, intermission of the pulse and laryngeal crises, one must 
fear a vagus involvement. The evidence of it should be sought and 
then the performance of a double-sided vagotomy, according to Exner, 
may be considered. This type of case, however, is the exception. 
Usually we have to deal with sympathetic crises. In these, we should 
proceed from the simplest methods of treatment to the most com- 
plicated operations. The most benign treatment should be tried 
first and the most severe reserved as the last resort. The simplest is 
that of Konig, who injects into the muscles of the back, on both sides 
of the spinous processes, 100 c.c. of a 0.5 per cent, solution of novo- 
kain. A lasting effect can probably be produced by the substitution 
of alcohol for the novokain and thus we treat the gastric crises as we 
do a facial neuralgia. If this method fails, Franke’s operation may 
be tried. The fifth to the seventh intercostal nerves are excised (the 
number is determhied by the result of the combined gastro-intest- 
inal symptoms). After this, one may try the Jaboulay operation, 
that is, the stretching of the solar plexus. Should this method fail or 
be folloAved by recurrences, recourse may be had to the Foerster 
operation, seven roots on both sides being divided, if possilile. If the 
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patient is capable of the necessary I'esistance and the crises aie yeiy 
severe, with a considerable participation of the intestines, the immediate 
division of the spinal roots should be undertaken. It would be very 
surprising if one did not succeed with one of these procedures, in giving 
these patients relief from their severe distress. 

A Contribution to the Serum Diagnosis of Malignant Tumors. 

Bruggemann {Mitt. a. d. Grenzgeh. d. Med. v. Chir., 1913, xxv, 877) 
calls attention to the interest shown in recent _ years in the serum 
diagnosis of malignant tumors. Although a series of reactions have 
been suggested for the diagnosis of the tumors from the blood stream 
and many authors have made investigations, the results are not yet 
satisfactory. In his investigations, llruggemann employed chiefly 
the hemolytic test of Kelling and the meiostagmin reaction of Ascoli, 
although in a small part of the patients the Wassermann reaction 
was tried. Kelling found that in 66 per cent, of the patients with 
malignant tumors of the digestive tract, the serum produced a con- 
siderably stronger and more rapid hemolytic effect on the red blood 
corpuscles of hens, than the serum of patients with other diseases or 
healthy patients. With his test he rvas able in many cases, in which 
no tumor could be felt, to make a correct diagnosis as was demonstrated 
by later operation. JCelling designated his tests as Ila, Ilb, and III. 
The Ila test determines the amount of hemolytic ferment in the 
serum, which is increased in malignant tumors. The Ilb test shows 
the existence, according to Kelling, of a specific immunizing body 
combined with the red blood corpuscles of the hen. The III test 
shows that a certain amount of the specific immunizing body becomes, 
through inactivation for the red blood corpuscles of the hen, incapable 
of combination. Bruggemann employed Kelling’s tests on the sera of 
159 patients and on the sera of 16 pregnant women. He found that 
the tests Ila and Ilb were not useful for the diagnosis of malignant 
tumors in general. In malignant gastric tumors, in the diagnosis of 
which Kelling specially advised the tests, the results were strikingly 
more frequently positive (68 per cent, of the cases) than with other 
gastric diseases (only in 7 per cent., or in 3.5 per cent, if those cases 
which had fever a short time before were excluded). This high per- 
centage of positive reactions in malignant gastric tumors is partic- 
ularly due, in Bruggemann ’s opinion, to the fact that marked destruc- 
tion of the cancer, as it is seen in the stomach and intestines as well 
as in the ulcerated cancers of the mamma and uterus, causes a marked 
hemolytic effect in contrast to nonulcerated malignant tumors. A 
markedlj’^ positive result with test Ila in the case of an abdominal 
tumor, taken with other symptoms, supports the diagnosis that the 
tumor is in the gastro-intestinal canal or has invaded the canal. The 
test III gave irregular results although the number of cases investi- 
gated are admitted to be small. In a part of the positive results with 
the tests Ila and Ilb, the weak reactions were probably due to the 
increased quantity of the normalby occurring nonspecific hemolysins, in 
another part of the cases to the destructive products of the malignant 
tumors, Avhich cause a strong hemolysis. The pregnant women showed 
a striking frequency of weak positive reactions. The meiostagmin 
reaction of Ascoli does not give a specific reaction for malignant tumors. 
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altliougli one cannot deny that it has clinical value. Cachectic con- 
ditions not due to malignant tumors always gave a negative reaction. 
It can he an aid in the diagnosis of malignant tumors and will probably 
be generally adopted when the technique is made more simple. 


THERAPEUTICS 


UNDER THE CHARGE OF 

SAMUEL W. LAMBERT, M.D., 

PROFESSOR OI APPLIED THERAPEUTICS IN THE COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY, NEW YORK. 


A New Cathartic for Subcutaneous and Intramuscular Administra- 
tion. — Crede {Mimch. vied. Woch., 1912, Hx, 2868) Avidtes concerning 
sennatin which he isolated as the active principle of senna. He 
reports excellent results from its use subcutaneously or intramus- 
cularly. He tried it in 300 cases and found it produced a bowel move- 
ment in about 83 per cent, of the cases. He advises its use in peri- 
tonitis and ileus, also as a prophylactic measure against postoperative 
intestinal paralysis. The remedy appears to have no toxic effects 
and produces pratically no local reaction when given intramuscularly. 


The Value of Pertussis Vaccine. — Scott {New York Med. 
Jour., 1913, xcvii, 176) reports 17 cases of pertussis treated with 
vaccines. Most of the cases were cured and in all the remaining cases 
the symptoms Avere distinctly' improved. The number of attacks 
became less, their severity AA'as diminished, cyanosis AA'as less marked 
or A'omiting during the paroxysms ceased. Children slept better, 
mainly because the attacks at night were less marked. The author 
adA'ises an initial dose of 40,000,000 bacteria and gives the following 
doses AA'ith reference to the effects folloAving the last dose. If much 
benefit arises he prolongs the interA'als betAveen the injections; if 
little or no benefit, he shortens them. He says that his experience 
seems to indicate that larger doses of A'accine should be given in the 
earlier stages of the disease. He also belieA'es that infants require 
relatiA'ely higher dosage but feAver injections than do older children. 
The injections did not produce any local reactions. Scott belieA'es 
that it is better to giA'e a dose of 40,000,000 at short interA'als for 
the treatment of severe cases rather than larger doses not so frequently 
repeated. 

The Emetic Action of the Digitalis Bodies. — Eggleston and 
Hatcher {Jour. Avicr. Med. Assoc., 1913, lx, 499) say that the opinion 
is Avell-nigh uniA’ersally held by clinicians and pharmacologists that 
the nausea and A'omiting AA'liich sometimes folloAV therapeutic doses 
of the digitalis bodies are due to their direct irritant action on the 
gastric mucous membrane. Analysis of the literature sIioaa's that 
this opinion is based on deductions, and not on experimental eA'idence 
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obtained with therapeutic doses. This is wholly apart from the 
recognized fact that massive doses of these bodies applied directly 
to the gastric mucous membrane do cause irritation. The authors’ 
experimental work on animals showed that all of the digitalis bodies 
caused nausea and vomiting when moderate doses were introduced 
into the circulation. They explained this action by a direct effect 
on the vomiting centre of the medulla and it was also found that 
vastly larger doses of some of these drugs could be introduced into 
the stomach without causing nausea or vomiting, and in such cases 
it was subsequently shown that little absorption into the blood stream 
had taken place. They believe that we have no means at present of 
securing the cardiac actions of the digitatis bodies without subjecting 
the vomiting centre to the influence of these agents at the same time, 
and there is no advantage in substituting one mode of administration; 
or one member of the group, for another, and the employment of 
opium to .prevent the gastro-intestinal symptoms of the digitatis 
bodies in ordinary cases masks the appearance of toxic symptom 
which should serve as a signal for the reduction of the dose. The 
authors state that their results certainly lend no support whatever 
to the claims made that digalen, digipuratum, digitalysatum or the 
fat-free tincture of digitalis are in any way less actively nauseant or 
emetic in proportion to their cardiac activity than any of the better 
known and less expensive galenical preparations of digitalis and 
strophanthus. 


Benzol in the Treatment of Leukemia. — Billings {Jour. Amer. 
Med. Assoc., 1913, lx, 495) reports 5 cases of leukemia treated with 
benzol. Four of these patients suffered from myeloid leukemia and 
one from a rather atypical type of lymphoid leukemia. All but one 
of the patients had received a'-ray treatment before the benzol Avas 
begun. Rontgenotherapy Avas used in connection with the benzol 
treatment with all of the patients except in one patient where a severe 
.T-ray burn prevented its use. Billings reports the cases in detail and 
a brief summary of his results in the individual cases is of great interest. 
The first patient had shown phenomenal improvement under a:-ray 
treatment but had relapsed, and a severe a-ray burn necessitated the 
AvithdraAA^al of this method of treatment. At the beginning of the 
benzol treatment he had approximately 200,000 leukocytes, Avith a 
rather large percentage of myelocytes. Under the use of the benzol, 
the leukocytes melted away and three Aveeks after the drug had been 
AAdthdraAATi the fall continued and reached the low count of 3,600, 
Avith no m 5 ’-elocytes. With the great drop in the whites, the red cells 
amounted to about 5,000,000, and the hemoglobin from 85 to 90 per 
cent., so that while there was a destruction and removal from the 
peripheral circulation of the leukocytes, both reds and hemoglobin 
iniproved. There AA’^as a corresponding improvement in the patient’s 
general condition; a gain in Aveight of 5 pounds, a feeling of Avell-being 
and lessened nerAmusness especially of the tremor from Avhich he had 
suffered during his whole illness. The second and third cases require 
lio special mention except for the fact that both patients had x-ray 
treatment for months AAUth progressive improAmment in the blood 
picture and also that there Avms diminution in size of the spleen; but 
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this imiirovement was slow and finallj'^ came to a stand. Under the 
use of both .T-rays and of benzol the iniproAmment became much more 
rapid, wth corresponding improvement in general health. The fourth 
case deserves special mention because of the remarkable effect of 
the treatment. The patient had had two or three .r-raj^ treatnmnts 
before the benzol was begun on November 13. The first effect which 
was produced within six days, was to increase the number of leukocytes 
from 546,000 to 780,000. Three days later the count had fallen to 
600,000; December 2, to 290,000; December 17 to 16,000, and Jan- 
uary 5, the last examination, to 8,500. In less than two months of 
Rontgenotherapy and benzol treatment, the blood picture had 
returned almost to normal, and the myelocytes, which were found 
in the blood in a high percentage disappeared. The spleen, which 
was very large in the beginning, was just palpable on the last date. 
There was a corresponding general improvement in the patient’s 
condition. In the fifth case the blood picture was that of, lymphoid 
leukemia, but the lymph nodes were not large. The spleen was very 
large. IVith ,r-rays and benzol treatment the leukocyte count of 45,000 
dropped to 19,000 in three days, then to 5,600 in six days. The benzol 
was continued experimentally, and January 5, about one month after 
beginning the treatment, the blood count was; hemoglobin, 68 per 
cent.; reds, 4,120,000; leukocytes, 5,900, of which there were small 
lymphocytes 35 per cent., large lymphocytes 9 per cent, and poly- 
nuclears 56 per cent. During the treatment the red cells and hemo- 
globin remained the same as at the beginning. The spleen rapidly 
diminished to not more than one-fourth the original bulk, and the 
small lymph-nodes disappeared. There was a marked improvement 
in the general condition of the patient. The benzol was usually given 
in gelatin capsules filled at the time of administration. One patient 
took the drug in an emulsion, made up by the hospital druggist, of 
which two teaspoonfuls equalled 15 minims of benzol. The drug 
was given soon after meals and at bed time. The beginning was 7 
minims, which was soon increased to 15 minims. All patients com- 
plained of eruetation of gas tasting and smelling of benzol. Burning 
in the stomach was a common symptom. As a rule the appetite was 
not disturbed, with one exception, and in this patient the general 
mitrition remained good. Of the other four all gained in weight. No 
other medicine was gi\'en except the necessary laxative or occasionally 
the mixture of rhubarb and soda as a stomachic. As a rule the patients 
were kept at rest. The benzol used was that obtained by the hospital 
druggist, and no analysis was made of it for the presence of nitro- 
benzol or anilin. However, Billings advises the use of a purified benzol 
on the ground of Selling’s statement that impure benzol contains 
nitrobenzol and other products (anilin, etc.), and that anilin is the 
probable toxic substance producing purpura hemorrhagica, aplastic 
anemia, etc. 


Antityphoid Vaccination in Children. — Russell {Jour. Avicr. 
Med. Assoc., 1913, lx, 344) says that the prophylactic use of anti- 
typhoid vaccine among children has, as yet, received scant attention 
in medical literature. He believes that this measure is highly desirable 
for children from two to sixteen years of age, who leave home for 
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summer vacations, schools, and colleges, Russell gives statistics based 
on the records of the inoculation of 359 children, between the ages 
of two and sixteen years, who have been vaccinated by fifty different 
physicians in many parts of the United States. The dosage is based 
altogether on body weight and not on age; the child is given that 
portion of the adult dose which his weight bears to the average adult 
weight, 150 pounds. If the fraction proves inconveient a little more, 
rather than less, is administered. As with adults the best time for 
inoculation is 4 o’clock, or later, in the. afternoon, since any reaction 
will then come after bedtime. No harmful effects have been reported 
in any of the 359 children and, so far as known, none has contracted 
typhoid fever, although some of the vaccinations were made over 
three years ago. Revaccination in children should be undertaken 
earlier and oftener than in adults, since children are immunized on 
a basis of body weight, and consequently should be given a second 
course of two or three doses when the weight shows a very material 
increase. In the absence of final information as to the duration of 
the immunity it is probably advisable to revaccinate at least every 
three years in every case. Further e.xperience may show that longer 
intervals are permissible. 


Syphilitic Aortitis: Its Diagnosis and Treatment. — Longcope 
{Arch, of Int. Med., 1913, xi, 14) reviews the literature concerning 
syphilitic aortitis and gives his personal observations regarding 63 
cases in which syphilitic aortitis was proved to exist at autopsy or 
in which the diagnosis seemed reasonably sure from the combination 
of certain symptoms and signs with a positive Wassermann reaction 
during life. His conclusions are that syphilis produces a characteristic 
lesion of the aorta, which is responsible, as shown by autopsy statistics 
and the Wassermann reaction, for most aneurysms, about 75 per cent, 
of cases of aortic insufficiency in adults, many cases of dilatation of 
the aorta, and a certain group of cases of angina pectoris. The infec- 
tion of the aorta probably takes place during the secondary stage and 
though the symptoms and signs of syphilitic aortitis with the com- 
plications may develop within a few months of infection, the process 
usually remains latent or unrecognized for an average of sixteen to 
seventeen years. Thus syphilitic aortitis is probably a common 
cause for the presence of a positive Wassermann reaction in so-called 
latent sjq)hitis. The early symptoms and signs of syphilitic aortitis 
are a positive Wassermann reaction, precordial pain, slight dyspnea, 
attacks of paroxysmal dyspnea and angina pectoris, cardiac hyper- 
trophy, increased pulsation of the vessels of the neck, and signs of 
dilatation of the aorta. Of the entire number of cases reported 20 
were treated with salvarsan. Longcope says that the precordial 
pain, paroxysmal dyspnea, and angina pectoris are temporarily or 
permanently relieved bj'- repeated injections of salvarsan, but in 
certain instances these symptoms, especially after large doses, may 
be aggravated, for the first forty-eight hours after injection. The 
permanent relief of these symptoms can only be obtained, if at all. 
by the most persistent treatment. It is probably difficult to reach 
the spirochetes by the blood stream so that the diseased aorta is hard 
to attack. Longcope is impressed with the necessity of giving repeated 
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doses of salvarsan and with tliis method recurrences are not as fre- 
quent as formerly. He thinks that possibly neosalvarsan may prove 
more efficacious, or the combination of salvarsan with injections of 
mercury. The article is a valuable contribution to the subject and 
includes details of the cases observed by Loncope with a summary 
of the pathological changes of the disease. 


Epidural Injections in the Treatment of Sciatica. — ^Langbein 
{Deiitsch. vied. Woch., 1913, xxxix, 20) reports 12 cases of sciatica 
treated in the last two years by epidural injections of novocain. Seven 
of these patients were permanently cured. Syphilis was a factor in 
one case that resisted the treatment. One patient improved tempo- 
rarily but Langbein thinks that the trouble in this case was muscular 
rheumatism. He attributes the lack of improvement in 2 other cases 
to a probable exaggeration of their symptoms. Langbein gives the 
technique of epidural injections as practised by him in detail. One 
gram of novocain, j of a gram of sodium bicarbonate and f gram 
of sodium chloride are dissolved in 100 c.c. of cold distilled water. 
This mixture is injected into the sacral notcli between the tubercles. 
In fifteen or twenty minutes after the injections all symptoms of the 
sciatica disappeared but he left the patients in bed for a few daj's. 
He advises the use of these epidural injections for cases of sciatica that 
fail to benefit after two weeks’ treatment by the usual antirheumatic 
remedies. 


PEDIATRICS 

UNDER THE CHARGE OP 

LOUIS STARR, M.D., and THOMPSON S. WESTCOTT, M.D., 

OF PHILADELPHIA. 


Addison’s Disease in a Boy, Aged Ten Years. — ^Frederick Lang- 
MEAD (Lancet, 1913, cLx.xxiv, 449) reports a case of Addison’s disease 
in a boy, aged ten years. The reported cases of this disease in children 
show that the general sjTnptoms are similar to those in adults, although 
in cliildren the greater number of cases run a very acute course, the 
pigmentation is less obvious, and death from coma and convulsions - 
occurs more frequently. The present case lived but four hours after 
admission to the hospital. Pigmentation had begun about one year 
before, and attacks of diarrhea with increasing weakness had fol- 
lowed. The boy’s father, two aunts and an uncle died of tuberculosis. 
The symptoms of the last attack were abrupt vomiting, restlessness, 
unconsciousness, flexed elbows, wrists and knees, subnormal tem- 
perature, and frequent convulsive seizures. The diagnoses of menin- 
gitis, uremia, and cyclic vomiting were entertained, but were ruled 
out by clinical findings, and no definite diagnosis was formed. Autopsj' 
showed slight, general pigmentation with maculre. The suprarenal 
glands were fibrocaseous tlu-oughout. Caseous foci were found in 
the portal fissure and the lowest lobes of the lungs. Microscopically, 
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giant-cells and tubercle-bacilli were found. The thymus, tonsils, the . 
lymphatic particles of the tongue '■and intestines and mesenteric glands 
were hyperplastic. The heart weighed only 3 ounces, the small size 
being, no doubt, due to the accompanying weakness and the low 
blood pressure. 

A New Disease-picture in Spasmophylic Diathesis. — ^Richard 
Lederer {Wien. klin. Woch., 1913, xxvi, 2S6) describes_ a hitherto 
unreported symptom-picture in children wdth spasmophilie diathesis. 
The respiration became very slow, difficult, and harsh. The dyspnea 
was usually expiratory and accompanied by a high grade of cyanosis. 
The spasmophilic attacks were usually aeute, severe, and fatal, espe- 
cially so in cases of laryngospasm or convulsions. Areas of impaired 
resonance with bronchial breathing and frequently rales were found 
throughout the lungs. The cases showing rales always showed a 
temperature of 38° to 39° C. and the condition in these cases was 
thought to be a pneumonia. On autopsy, however, there appeared 
absolutley no signs of a pneumonia. On the other hand, large areas 
of atalectasis were present, running deeply into the lung, and the 
intervening lung-tissue was emphysematous. Up to this time nothing 
was known of the spasmophilic action upon bronchial, smooth muscle. 
In these cases it was found there was a spasm of the small bronchial 
muscles, the lumen of the tube was shut olf, and the alveoli were 
isolated from the external air, thereby becoming atalectatic. The 
rales were produced by local edema and transudation, due to eircu- 
latory stasis similar to the edema accompanying other spasmophilic 
manifestations. 


Multiple Calcification in the Subcutaneous Tissue. — ^F. Parkse 
Weber {British Jour. Child. Dis., 1913, x, 97) reports a case of “cal- 
cinoses” in a girl, aged seven years. There were a large number of 
hard nodules in the subeutaneous tissue of the extremities and adjoin- 
ing parts of the trunk. The lymphatic glands of the groin, axilla, and 
neck were moderately enlarged. The nodules gave no pain or tender- 
ness, except where the skin over them was adherent or ulcerated. The 
blood and urine Avere negative. The calcium index of the blood Avas 
1.36, the normal average being 0.9. The duration of the nodules had 
been one year. During the proceeding year and a half the child had 
succpsively scarlet fever, diphtheria Avith paresis of the legs, pneu- 
monia, abscesses of the axilla and neck, corneal ulcer, and otorrhea. 
The nodules Avere composed of calcium carbonate and calcium phos- 
phate imbedded in a spongy framework of connective tissue. No uric 
acid or tubercle bacilli Avere found. The IVassermann and von Pirquet 
reactions Avere negative and the muscles and bones of the body Avere 
not affected. The condition seems to be similar to that found in 
scleroderma Avith subcutaneous calcifieation. 


Antityphoid' 'Vaccination in Children. — ^Frederick F. Russell 
{Jour. Amer. Med. Assoc., 1913, Ix, 344) refers to the prophylactic 
use of antityphoid vaccine in children, and presents statistics based 
aged between tAvo and sixteen years, Amccinated by 
nity different physicians in the United States. Russel believes it 
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highly desirable that all children aged from two to sixteen years who 
leave home for summer vacations, schools, and colleges be protected 
by this method. The local reaction to the injection is rather less than 
in adults. The general reaction is divided into four classes, based on 
the temperature: Class I, reactions absent; Class 2, mild, with tem- 
perature 100°; Class 3, moderate, with temperature 103°; Class 4, 
severe with temperature 103°. The dosage is based on body weight, 
not on age. The child is given that portion of the adult dose which 
his weight bears to the average adult weight, 150 pounds. The best 
time for inoculation is four o’clock or later in the afternoon. No 
harmful effects have been reported in anj^ of the 359 children, and so 
far as known, none has contracted typhoid fever. Revaccination 
should be undertaken earlier and oftener in children than in adults, 
and a second course of several doses be given when the weight materially 
increases. At present revaccination is done after three years. This 
vaccine promises the greatest usefulness in protecting the jmunger 
ages, the most susceptible element of the population, from infection. 
A large proportion of the deaths from typhoid in this class can be 
prevented by antityphoid vaccination. 


Infantile Scurvy Resembling Acute Articular Rheumatism. — 
Louis Fischer {Jour. Amer. Med. Assoc., 1913, lx, 279) calls attention 
to the development of scurvy from canned foods in which the anti- 
scorbutic factor is wanting. No infant fed on breast milk acquires 
scurvy. Cow’s milk must be fed in such a manner that it is not deprived 
of its enzymes. Boiling or prolonged steaming devitalizes milk and 
tends to develop scurvy. Fischer reports the case of a thirteen months’ 
child who suddenly refused to stand. The slightest handling of the 
joints of the arms and legs gave severe pain and a diagnosis of articular 
rheumatism had been made. There was marked tenderness over the 
joints. The gums were soft and tender and had a bluish-red ridge 
around the teeth. The child weighed twelve and one-half pounds 
when aged thirteen months. There was a marked rachitic rosary. 
The infant was bottle-fed from birth, receiving condensed milk for 
one month and malted milk for seven months. The etiologic factor 
was the absence of fresh, live food, and the diagnosis of scurvy with 
rickets was warranted. The treatment consists in giving orange juice, 
pineapple juice, and expressed beef juice, raw white of eggs and very 
small doses of olive or cod-liver oil if the child can assimilate them. 


O BSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


The Prevention of Ophthalmia Neonatorum. — ^Von Herff {Archiv 
f. Gyn'dh., 1912, Band xcviii. Heft 1) draws attention to the value of 
sophol as a prophylactic against ophthalmia. This substance in solu- 
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tion contains 18.5 jier cent, of silver, and in over-saturated solution, 
19.7 per cent. Tablets containing 25 centigrams are added to cold 
water to make a 5 per cent, solution. The tablets dissolve very slowly, 
but nothing should be added to make them dissolve, and the solution 
should not be warmed. It is used in the eyes as solutions of nitrate 
of silver are commonly employed. 

The Treatment of Eclampsia. — ^Freund {Archiv f. GynaJc.; 1912, 
Band xcvii. Heft 3) states his conclusions from the treatment of 551 
cases of eclampsia in Franz’s clinic in Berlin. He believes that, 
as we do not know the cause of the disorder, we must in a great 
measure use palliative treatment. He is in favor of the prompt and 
rapid emptying of the uterus in the interests of mother and child. 
There is need of a study of statistics as to the conditions and results 
betAveen the first convulsion and the complete termination of labor. 
After the uterus has been emptied the condition of the kidneys and 
other eliminating organs must be carefully ascertained, and treatment 
instituted accordingly. In postpartum eclampsia when the pulse is 
hard and the tension high, bleeding is of especial value. 


Rupture of the Uterus through the Scar of a Previous Cesarean 
Section. — ^Jolly {Archiv f. Gyndk., 1912, Band xcvii. Heft 2) reports the 
case of a rachitic patient who had a Cesarean section with a uterine 
incision 12 cm. long in the posterior wall, with the delivery of a healthy 
child Aveighing seAmn pounds. , The uterus Avas closed Avith catgut. 
During the first eight days the patient suffered from fcAmr, Avhich at 
one time reached 104°. Mother and child Avere discharged from the 
hospital on the tAventy-second day after the operation. Six months later 
pregnancy again occurred, and it Avas determined to perform Cesarean 
section Avith sterilization. The patient entered the hospital and labor 
began Avith vigorous pains. The os admitted tAvo fingers, the mem- 
branes Avere unbroken, and the pulsating umbilical cord could be felt 
through the membranes. The patient Avas prepared for operation. 
When disinfecting the abdominal Avail it was obserAmd to be uneven 
and considerably tense. On examination the fetal parts could be felt 
directly beneath the abdominal AAmll. Apparently the uterus had 
ruptured during the patient’s transfer from the hospital Avard to the 
operating room. The abdomen Avas immediately opened, Avhen the 
child and placenta Avere found free in the abdominal cavity. The 
child AA^as deliA’’ered viable and liAung, Aveighing seA^en and one-half 
pounds. The uterus had ruptured through the old scar. As the 
patient desired sterilization, supraAmginal hj^sterectomy Avas per- 
formed, leaAung the OAmries. Mother and child made a good recoAmry, 
^d AA^ere discharged from the hospital on the tAventy-eighth day. 
On examining the specimen it AAms found that half of the old scar had 
ruptured. The other half remained firm through its entire thickness, 
and could be recognized by fine AAdiite lines in the serous coA^ering of 
the uterus. It AAms found that the posterior portion of the scar remained 
intact, AA'hile the anterior half upon the fundus had ruptured. On 
examining the specimen closely the muscle fibers had fully reformed 
and shoAA-ed a perfectly normal structure. The serosa could be detected, 
and at the point where the scar had been the inferior surface of the 
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scar showed healthy mucous membrane. In' that portion of the scar 
which had ruptured the appearances were different. There was an 
abundance of old granulation cells, connective tissue, and decidual 
cells had largely taken the place of muscle fibres, while the mucous 
membrane of the uterus had developed upon the interior surface. 
Between the imperfect muscle bundles there was an appearance of 
connective tissue. On examining the records it was found that after 
the fii’st section this patient had fever on the eighth day. At that 
time infection must have developed through the portion of the uterine 
wound which afterward ruptured, and this infection prevented the 
formation of the normal scar. In the last thirty years in Bumm’s 
clinic there have been 3 ruptures of the uterine scar following Cesarean 
section. In the first, the wound in the fundus of the uterus was closed 
with silk. In the pregnanc 3 '^ ■which followed the operation rupture 
occurred during the ninth month. Abdominal section Avas at once 
performed, and the dead child removed from the abdominal caAuty. 
The uterine wound had ruptured throughout its entire extent. Rupture 
of the scar occurred in the second case, two Aveeks before term, the 
patient liaA'ing already had tAvo Cesarean sections. In the second 
month of the third pregnancj'^ the patient was operated upon for ventral 
hernia. The scar in the uterus Avas then examined and was apparently 
normal. Spontaneous rupture occurred, hoAvever. 


The Disinfection of the Hands. — Schaeffer {Zciiscli. f. Gehiirts. ?<■. 
Gynak., 1912, Band Ixxi, Heft 2) reviews the A^arious methods of disin- 
fecting the hands, and narrates his experience in the Berlin Poljmlinic, 
AAdiich caused Ifim to believe that it was not so much a question of the 
antiseptic employed as it Avas tliorough application to the hands and 
of mechanical cleansing. Alcohol is considered valuable in its usual 
form; or acetone, whose mechanical effect is excellent. 


GYNECOLOGY 


UNDEH THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Vaccine Diagnosis of Gonorrhea. — ^The results of a series of experi- 
ments, on a rather small number of patients, A\dth the commercial vaccine 
“Arthigon” are reported bj" Neu {MonatsscJir. f. Geh. u. Gyn., 1913, 
xxxA’iii, 182). This is a gonococcus A'^accine, supposed to contain 
20,000,000 dead organisms to each cubic centimeter. Neu says that 
lie was induced to undertake this work on account of the exaggeratedly' 
enthusiastic reports that haA'e been appearing in the literature con- 
cerning the absolute specificity of A'arious reactions elicited bj' gono- 
coccus vaccines, and the resulting certainty of establishing a diagnosis 
in this maimer. Although his series comprises but 14 cases of certain. 
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3 of probable gonorrheal infection, and 9 of adnexal disease of doubtful 
etiology, these small numbers are more or less compensated for by 
the fact that all the cases were most carefully studied, being under 
constant observation in the ward during the entire treatnient. _ Neu 
has found the local reaction — that produced at the site of injection — 
very uncertain and altogether unreliable; it can be slight in patients 
with a definite gonorrheal infection, and strong in those who have 
never had gonorrhea. The focal reaction — that occurring at the site 
of the disease — ^was practically never lacking in patients who reacted 
in any way at all, but in a few women with perfectl 3 '^ healthy genital 
organs a ''focal reaction’^ occurred; that is, injection of the vaccine 
was followed by pain and tenderness in the adnexal regions. A general 
reaction — ^manifested by a rise of temperature of 1 ° C. or more — was 
frequently present, and was at times very marked, but even this was 
by no means constant. Not the slightest relation could be discovered 
between the intensity of this temperature rise and any therapeutic 
effect, as has been claimed by several authors. As a result of these 
investigations, Neu says that he is very pessimistic with regard to the 
value of gonococcus vaccine either in the diagnosis or treatment of 
gonorrhea in the female, and does not believe that from the former 
standpoint it can be considered anything like as reliable as is Koch’s 
old tuberculin in the diagnosis of tuberculosis. With regard to the 
therapeutic effect, he has not seen in any of his cases any permanent 
improvement which could be ascribed to the vaccine. 


Serum Treatment of Anemia Secondary to Uterine Hemorrhage. — 
ZuBRZYCKi and Wolfsgruber (Wien. Iclin. Woch., 1913, xxvi, 95) 
have tried intramuscular injections of defibrinated human blood 
serum in 6 cases of high grade anemia consequent upon uterine hemor- 
rhages. One of the patients was suffering from cervical carcinoma, 
the others from conditions diagnosticated as metropathia hemorrhagica, 
endometritis, etc. In all cases a marked increase in the red-cell count 
was observed, together with improvement in the general condition, 
this rise in the blood count occurring so regularly after the institution 
of treatment that Zubrzycki and Wolfsgruber have no doubt as to 
their causal relationship. (It should be noted, however, that in all 
cases some other method of treatment was combined with the injections 
-r-ray applications in 2, curettement in 2, excochleation and paquelin- 
ization in 1, hysterectomy in 1. The method employed was to obtain 
blood from healthy waiting women in the obstetrical wards (Wasser- 
mann in each case negative), to defibrinate this by shaking with glass 
beads, and then to inject from 20 to 30 c.c. of the serum into the gluteal 
region of the patient. From two to five injections were given, no pain 
or unpleasant sequelm of any sort being seen. Nothing is said as to 
anj-- permanent effect in preventing recurrence of the hemorrhage. 

Dysmenorrhea. — "Health is a perfect balance of the hormones; 
there are probably as many hormones as glands of internal secretion — 
indeed, our conception of the hormones can be expanded to consider 
t lat every organ has its specific hormone, that is, its specific metabolic 
pioduct, which is poured into the general circulation.” Starting 
u'om this hjqjothesis, Klein (Monatsschr.f. Geb. u. Gyn., 1913,xxxvii, 
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169) says that he believes many cases of dysmenorrhea are due to an 
insufficient loss of coagulability on the part of the menstrual blood, 
the result of a hyposecretion of the ovarian hormone, which he terms 
oophorine, and which has been demonstrated to have an antithrombic 
action on the menstrual blood. On the other hand, excessive secretion 
of oophorine can also cause dysmenorrhea by producing an increased 
swelling of the endometrium, and hence secondary colics. This type 
of dysmenorrhea Klein has attempted to influence therapeutically 
by the employment of a hormone antagonistic in action to oophorine, 
selecting for this purpose adrenalin, since it has a vasoconstrictor 
action, as opposed to the vasodilator action of oophorine. He has 
tried this on 35 patients in whom he considered the dysmenorrhea to 
be the result of endometrial congestion consequent upon h 3 '^persecretion 
of the ovarian hormone, with veiy good results in all but two. He 
gives exceedinglj'^ small doses of adrenalin — 0.1 to 0.5 milligram — 
subcutaneouslj’^ or by mouth. In most instances, the cramps of which 
the patients complained were promptlj' relieved, and did not recur 
during the remainder of the menstrual period ; indeed, in a few instances, 
the beneficial effect appeared to continue through the next following 
period as well. Klein states that he considers this work purel^'^ experi- 
mental as 3 'et, but thinks that it represents an attempt to attack the 
problem along biologic lines, and hence that it may lead to the discovery 
of a truly causal therapjL 


Vulvovaginitis in Children. — Rubin and Leopold {Amcr. Jour. 
Dis. of Children, 1913, v, 58) report the results of a series of investiga- 
tions into the cause of the persistence of gonorrheal vulvovaginitis 
in jmung children, these investigations having been carried out upon 
50 patients, all of whom were under their observation for a considerable 
length of time. In order to determine the relative frequency of involve- 
ment of the cervix, Rubin and Leopold have emploj'^ed routinelj'^ the 
electrically lighted female urethroscope, using in each instance an 
instrument adapted to the size and age of the child. Their technique 
is to place the patient in the dorsal position, and then to introduce the 
tube, with the obdurator in place, as far as it will go; the obdurator 
is then removed, and the tube graduallj" withdrawn until one of the 
cervical lips is encountered, when the entire cervix can generallj' be 
manipulated into the end of the in.strument, and studied bj' direct 
examination. If the proper sized instrument is used, this procedure 
should not cause trauma, pain, or hemorrhage. The value of this 
method of examination is showm bj' the fact in the majoritj’’ of patients 
the cervix was found to bear the brunt of the infection. The vagina 
also was found constantlj’ affected, the appearance var^dng from a 
general or scattered congestion to the occurrence of small hemorrhagic 
areas, and even small ulcerations. Occasional^ small pockets, con- 
taining a drop of pus, were seen and in some instances associated with 
these were adhesions near the vaginal vault. The chief lesions noted in 
the cervix consisted of depressions or lobulations, sometimes associated 
with ectropion of the cervical mucosa, resembling the erosions seen in 
adults. Mucus or muco-pus was often seen in the ciypts, between the 
folds, and covering a greater or lesser portion of the orifiee; in some 
instances, muco-pus could be seen escaping from the external os after 
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wiping off the vaginal surface. The evidence furnished by these findings 
is so definite that the authors say they are able to make a positive 
diagnosis as to the presence or absence of gonorrheal infection in young 
children by means of direct inspection through the urethroscope, with- 
out resorting to smears or cultures. With regard to treatment, Rubin 
and Leopold are extremely pessimistic. The subjects of their inves- 
tigations have been treated for three years with' all the kno'wn thera- 
peutic measures — irrigations, ointments, yeast, vaccines, sera — with- 
out any appreciable benefit. They suggest, therefore, the necessity 
of adopting in these cases a more active therapy, similar in a general 
way to that applied to the treatment of gonorrhea in adults, but con- 
sider that before beginning this the extent of the deep lesion should 
in every instance be accurately determined by the use of the urethro- 
scope, the appropriate medication being carried out by means of the 
same instrument. 


Unusual Duplication of the Genito-urinary Tract. — A most remark- 
able case of this condition, which in view of its extent of devel- 
opment must certainly be considered unique in medical literature, 
is reported by Gemmel and Paterson {Jour. Ohst. and Gyn. Brit. 
Emp., 913, xxiii, 25). The subject of the report, a healthy, married 
woman, aged thirty-two years, presents the following abnormalities: 
The anterior-superior spinous processes are 11 inches apart, and there 
is no symphysis pubis, a gap of 5| inches existing between the pubic 
bones. The interval between the thighs forms a perineal space 4 
inches in diameter; in this are two distinct vulvar orifices, side by side, 
about 3 inches apart, -with a single anus behind the left vulva. The 
vulvffi are about normal in size and form, each with well developed 
labia majora and minora, a clitoris, urethral, and vaginal openings. 
The median labia majora on each side, however, are somewhat less 
prominent than the lateral. Each vagina easily admits two fingers; 
bimanual examination reveals the presence on each side of a well 
formed cervix and uterus, each of which can be freely moved inde- 
pendently of the other. A single ovary can be be felt at the outer 
side of each uterus. The urethrae appear normal; by catheterization 
6 ounces of clear urine were obtained from the left urethra, 4 ounces 
of turbid urine, containing pus, from the right. By means of collargol 
injections through the urethra?, two distinct and separate bladders 
ivere demonstrated by the .r-rays. Between and somewhat anterior 
to the tAvo vulvse is an area of skin, devoid of both hair and sweat 
glands. On palpation this area is found to correspond to a circular 
opening about 1| inches in diameter in the abdominal fascia; through 
this the abdominal viscera can be felt immediately beneath the thin 
skin.^ ^ Gemmel and Paterson consider that this area represents the 
umbilicus, nothing else suggestive of that structure being present. 
One of the most interesting features about the case is that in 1910 
pregnancy occurred in the right uterus, and the patient gave birth to 
a living male child through the right vagina; in 1912 pregnancy occurred 
m the left uterus, a Jiving female child being delivered through the 
urth canal of that side. Both cliildren were somewhat under-sized, 
mt appeared to be about full term. Gemmel and Paterson ascribe 
a 1 the anomalies to one underlying cause — the absence of an allantois. 
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and discuss the embryological features of the case at some length. 
Evidently there has been no median ventral diverticulum from the 
internal cloaca ; the Mullerian ducts have remained separate, and have 
been drawn backward to the surface of the body, so that they have 
come to open separately on the surface of the cloaca before the time 
of differentiation of the external organs. Each Mullerian duct has 
then become separatelj'' differentiated into a vagina, uterus, and Fallo- 
pian tube. As a result of the lack of allantois, the pelvic girdle, although 
full}" formed, has been arrested in development, and no symphysis 
pubis or mons veneris has been developed. No normal bladder has 
been produced, and the traction of the amnion, which must have 
enfolded the embryo and come in direct contact with the chorion and 
placenta, had favored separate connection of the Mullerian ducts 
with the external cloaca and the formation of bilateral bladders and 
uretlirte out of the ventral portion of the internal cloaea. The umbilical 
orifice has remained patent, and a pseudoumbilicus has been formed 
b}" ligation of the body wall at the time of birth. 
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Fundus Changes in Leukemia. — ^Hudson {Royal London OpJithal. 
Hasp. Report, September, 1911, p. .153) thus summarizes the present 
state of knowledge with regard to leukemia: Changes are met with 
in both lymphatic and myelogenous leukemia, and in both ehronic 
and acute cases; they are, however, by no means constant, being 
found, according to Leber, in only one-third or one-quarter of all cases. 
Both eyes are almost always affected but not always in equal degree. 
The changes are in some cases limited to the appearance of scattered 
hemorrhages, while pre-retinal hemorrhage may also occur (Stock); 
in other cases, however, more characteristic features are present, con- 
sisting in a light yellowish hue of the whole eye ground ; distension and 
tortuosity of the retinal vessels, affecting more especially the veins, 
which are of rose tint, while the blood stream in the arteries is abnor- 
mally pale; pallor and indistinctness of the optic disk, with a diffuse 
haze, involving the whole retina, and often more pronounced in the 
course of the main veins. The veins may be bordered by white bands, 
while hemorrhages are found scattered through the retina, together 
vdth white spots which, according to many authors, are more numer- 
ous in the periphery of the fundus, so that they may be invisible to 
ophthalmoscopic examination. Such spots are also met with in the 
macula; they are not infrequently surrounded by a red border, and 
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may exhibit a definite prominence. Movement of the blood stream in 
the veins has been observed ophthalmoscopically. It would seem 
that- in the acute cases fundus changes of hemorrhagic and edematous 
origin tend to dominate the picture, while the more characteristic 
fundus changes have, for the most part, been observed in chronic cases. 

Paralysis of the Accommodation after Diphtheria. — Oloff (Klin. 
Monatsbl. f. AugenheilJc., May, 1912, p. 551) observed paralysis of the 
accommodation, complete in the left eye and nearly so in the right, 
four years after a mild attack of diphtheria in a healthy young subject. 
No paralyses of other parts had been present. The pupillary action 
was preserved. Post-diphtheritic paralysis of the accommodation of 
six months duration and longer is extremely rare, perhaps not half 
a dozen cases are on record. Most authorities consider hypermetropia 
as a predisposing cause, in that it contributes to the strain of the weak- 
ened ciliary muscle during convalescence, which period is frequently 
spent in reading or other close work. Hypermetropia was not present in 
Oloff ’s case; in fact, one eye was emmetropic, and the other presented 
a low degree of simple myopic astigmatism. Opinions differ greatly 
as to the site of the lesion in this form of paralysis of the accommo- 
dation. Bumke, based upon the researches of Saenger and Wilbrand 
and of Nonne, thinks that the oculomotor nerve is at fault. Roeraer 
and Stein locate the disturbance, as is the case in botulismus poison, 
in the small-celled median nucleus, the supposed centre of accommo- 
dation. They base their -views upon the conclusions of Ehrlich regard- 
ing the poison of diphtheria. According to the latter authority, the 
bacillus elaborates two different substances; the one, the true toxin, 
cuses the symptoms of diphtheria proper in the fauces, while with 
the other, the toxon, he succeeded in producing paralj'-ses experiment- 
ally. The action of the latter is much slower than that of the former. 
Roemer thinks that this view is supported by the relative inefficiency 
of the serum against paralyses, the effect of which is directed against 
the toxin rather than the toxon. This accounts for the fact that 
paralysis of the accommodation is observed as frequently at present 
as before the administration of the serum. 
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Nematodes as a Factor in the Production of Cancer.—FiBiGER of 
Copenhagen {Bcrl. Idin. Woch., February 17, 1913), shows some very 
interesting discoveries in the part played by nematodes in the causa- 
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tion of cancer in rats. First, his curiosity was aroused by finding three 
rats in the same cage affected by malignant growth of the stomach; 
this tumor, however, could not be grafted upon other rats. In the 
preparations, Fibiger saw oval holes and masses which suggested 
parasite bodies containing eggs. By serial sections, he found these 
actually were parasites, evidently a nematode; and casting about for 
the intermediate host, he performed 1144 autopsies on rats Avithout 
definite results; he found, horvever, that one form of cockroach, Pcri- 
planctci oricntaJis, is the intermediate host of a filaria which is found 
in the rat’s stomach; rats, horvever, fed on P. oricntalis gave no results. 
Having traced his original three rats to Dorpat in Russia, he found 
that a sugar-refinery there rvas infected with P. amcricana, another 
variety of cockrach. Rats from the sugar refinery shoAved the changes 
so faithfully sought. Of 61 rats, 21 Avere negative, but 40 shbAA^ed 
nematodes, while 18 of the 40 Avere affected by tumor groAvth, in 9 of 
AARich adA^anced groAvth like that in the original three rats Avas found. 
By feeding P. amcricana to labortarj' rats, 36 out of 57 positiA^e results 
AA'ere obtained. P. oricntalis was noAv infected by the nematodes from 
P. amcricana, and now the rats fed on the former shoAved the same 
positiA’e results. Control rats fed on control non-infected cockroaches 
remained free from groAvths. The nematode is of the genus spiroptera, 
and has apparently not been previously described. Professor Fibiger’s 
Avork is a Avonderful example of close reasoning and painstaking Avork, 
and it has resulted in the production of experimental newgroAvths, 
the first method AA'hich had definitely succeeded if one except their 
production, unintentionally by the .T-rays. 


Distemper in Dogs. — The causati\"e organism of this disease may 
noAv be considered to be definitely knoAAm: It is the bacillus bronchi- 
septicus of Ferry, an organism discoA^ered at about the same time by 
Ferry, by McGoAvan, and by Torrey and Rahe, independently of one 
another. ExtensiA'e experiments by the last tAvo Avorkers, Torrey 
and R.A.HE {Jour. Med. Research, January, 1913) have giA^en a large 
mass of accurate information. The organism is a small, slender, often 
paired bacillus, actiA’ely motile. In 90 cases, of the disease, they, suc- 
ceeded in finding bacillus in 75 per cent. It is found in the folloAving 
organs, stated in the order of greatest frequency: Trachea, bronchi, 
lungs, nose, liA'er, brain, spleen, kidney, and blood. Secondary infections 
by other bacteria occur Avith great frequenc 3 \ All the individual forms 
isolated fall Avithin one species, as determined by agglutination tests, 
but one strain reduces nitrates, the other does not. The bacillus forms 
an endotoxin, but no exotoxins: ncAmtheless sterile filtrates of liquid 
cultures contain a free toxin, and attempts to prepare an antiserum 
AA'ere made by injecting toxin filtrate and bacteria, although the serum 
obtained a high agglutinatiA^e poAA-er it exerted no protectiA^e action. 
While McGoAvan failed to find a constant agglutinatiA^e poAver, Torrey 
and Rahe here quoted agree AA'ith Ferry in the contrary contention. 
The incubation period varies betAA’een four and fifteen days. The dried 
bacillus may remain Auable for seA’^eral months, but the infectiAuty 
of dried bacilli decreases rapidly, and in tAA’enty days is lost. Susceptible 
dogs, actiA'ely immunized by subcutaneous injections of small doses 
of the bacillus, are immune to natural distemper. 
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Destruction of Leukocytes in the Blood Count by Thoma’s Method. 

Manuchin (Rimlci Wratscli, 1912, No. 5, S. 151) is responsible for 
the statement that as a result of the use of 0.3 per cent, acetic acid 
solution as used in Tlioina’s method 10 to 20 per cent, of the leuko- 
cytes present are destroj^ed. 

Pseudotuberculosis in Man. — Saisawa, of Tokio (Zcitsch.f. Hyg. und 
InfeUionshranhlieiten, 1913, Ixxiii, Heft 3), describes a well observed 
.case of pseudotuberculosis which happened in a soldier, was carefully 
noted throughout its course, and jdelded complete bacteriological 
material. Before giving any particulars of Saisawa’s case, it may be 
said that bacillary pseudotuberculosis is an infrequent disease, and 
few of the hitherto described cases have been given with sufficient 
fullness. Pseudotuberculosis is a disease most frequently of rodents, 
but it has been observed in mankind under the name of Zoogleic 
tuberculosis, and is not a clinical entitjc It is caused by non-bacterial 
parasites such as blastomyces, actinomyces, tfie aspergillus group, 
certain protozoa, and even more highly developed organisms. Saisawa’s 
case was caused by bacilli which were not acid fast, and correspond 
to the so-called “Pfeiffer pseudotuberculosis bacillus of rodents.” 
The illness consisted of a fever rvith marked prostration, ending in 
death after ten days. There were icterus, enlargement of the liver and 
spleen, albumin and bile pigments in the urine, a moderate leuko- 
cytosis, in fine, a course not unlike that of typhoid fever. Blood 
cultures the day before death gave growths of the organism referred 
to above. At autopsy the most marked changes were observed in 
the intestines where the mucosa was swollen, slimy, and showed marked 
catarrhal places; there were hemorrhagic spots, Peyer’s patches and 
the solitary follicles were greatly enlarged, and in one place there 
was an ulceration on the surface Avhich lacked the appearances so 
characteristic of advanced tuberculous ulceration. The anatomical 
diagnosis gave follicular enteritis, tubercle formation in the liver and 
the spleen, edema of the lungs, nephritis, serous exudate in the peri- 
toneum, pleuim, and pericardium. The tubercles described in the 
liver and the spleen answer the description of the ordinary tubercle, 
each having a necrotic altered centre at the periphery of which small 
clumps of bacilli could sometimes be seen, but the bacillus tuberculosis 
could not be demonstrated in it. Briefly the bacilli obtained from the 
autopsy were the same as those obtained by blood cultures during 
life, and conformed to the organism above mentioned, which bears 
Pfeiffer’s name. Saisawa carried out a very full set of observations 
upon various rodents, as well as upon the morphology of the organism. 
There has been much discussion as to the mode of infection in such 
cases, and Saisawa’s offers arguments in favor of infection through 
the alimentary canal. Following this paper, Saisawa has carried out 
a series of experiments upon the bacillus pseudotuberculosis, he leaving 
obtained bacilli from four different sources in Europe. The five forms 
showed no important differences in morphology or cultivation; all 
are intensely pathogenic for rodents, causing a disease of an acute 
course with marked swelling and hyperemia of spleen, liver, and mes- 
ratene glands, and the formation of tubercles in most of the organs 
iiie scrum reaction, agglutination, precipitation, and complement 
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fixation, gave unreliable results, so that these reaetions offered little 
assistance in the identification of the different strains. One .of the five 
stains, however, did give undoubted immunity against subsequent 
infections by the same, and the other forms. These bacilli are pleo- 
morphic, usually bacillary, but sometimes coccal in form, often in 
diploform as well as in chains; they are non-motile, negative to Gram, 
stained with Loeffler’s blue or carbol fuchsin show polar staining, 
and they grow at both room and body temperature. 

The Ophthalmic Test in Glanders. — K. F. Meyer {Jour. Infectious 
Diseases, March, 1913) publishes his results in the employment of 
mallein dropped on the conjunctiva, as a test for tlie presence of 
glanders; this paper contains the facts regarding about 600 horses. 
A tested mallein preparation (in tliis case a 5 per cent, solution freshly 
made, of mallein siccuvi of Foth) is used, and 2 or 3 drops dropped 
on the conjunctiva of tlie horse to be tested. In ten and twenty-four 
hours, examination of the eye shows either no reaction at all, or a 
slimy discharge which is not counted a positive reaction, or a purulent 
discharge which is the requisite without which no reaction may be 
stated to have occurred. Should a reaction fail it is a great advantage 
that one may test in the same waj' after twenty or twenty-four hours 
more have elapsed. The plan offers a very useful weapon to the 
practising veterinarian for the detection of glanders, but is not in- 
tended to take the place of the complement fixation and agglutination 
tests, although present indications make it appear that it is more 
accurate than either one. When the serum tests are to be used, it is 
to be remembered that subcutaneous mallein test should be made 
previously. 


What is the Least Lung Capacity Compatible with Life ? — Bernard, 
LePlay, and AIantoux {Jour, de Pliys. et de Path. Gen., January 
15, 1913, Vol. XV, No. 1) have sought to establish for the lungs the 
minimal capactiy wliich is capable of sustaining life. Courmount 
has found that ablation of three-quarter of the lung tissue left enough 
to support life, but the present WTiters have utilized the method of 
producing artificial pneumotliorax by nitrogen. After complete 
anesthesia of a dog the collapse was produced as in tlie human sub- 
ject, with control of the amount of gas used and observation of the 
state of the lung by radioscopy. Briefly, they found that the lung 
capacity could be reduced to one-sixth and life still be supported 
without knowing that tliis is exactly true for mankind. It nevertheless 
encourages us to suppose that a total collapse of one lung may be 
produced even if the other lung be partly affected by previous disease. 
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CLINICAL OBSERVATIONS CONCERNING TWENTY-SEVEN 
CASES OF SPLENECTOMY.! 

By H. Z. Giffin, M.D., 

attending PHYSICIAN TO ST. MAnV*S HOSPITAL., MAYO CLINIC, ROCHESTER, MINNESOTA. 


The association of enlarged spleen with anemia occurs in so 
many diseases and in such a variety of abdominal conditions that 
a fuller knowledge will be necessary before one can arrive at a 
correct classification of splenomegaly. The results of medical, 
surgical, pathological, and experimental experience must be reported 
abundantly before a correct grouping can be even attempted. 

That a certain picture conforming to splenic anemia as it is 
clinically described presents itself there is, of course, no doubt. 
However, the many factors that are discussed by writers on the 
etiology of this condition at once make one question the advisability 
of stamping a given case with a certain stencil. Syphilis, malaria, 
passive congestion as a result of portal obstruction, thrombosis 
of the splenic or portal veins, the occurrence of Leischmann- 
Donovan bodies, the action of extraneous toxins, the occurrence 
of hemolysis, the existence of an undemonstrated infectious agent 
— these have all been considered as factors in the causation of 
certain cases. And there must be added to this list, after a con- 
sideration of the cases herewith reviewed, what appears to be more 
than an accidental association of disease of the gall-bladder, with 
cases that can properly be diagnosticated clinically as splenic 
anemia. Moreover, at one extreme, there are many histories of 
short duration or those without the typical symptomatology and 
cases with atypical blood count, while at the other extreme there 
are instances in which cirrhosis of the liver seems to form a slighth^ 

> J?cacl before flic Missiesippi Vallej' Medical Association, CliicaKO, October 22 to 2'1 1910 
voi.. US, so. G.— JUN-E, 1913. 
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more prominent part of the picture than the changes in the spleen. 
And apart from the clinical and etiological aspects there is confu- 
sion on the pathological side. The examination of spleens removed 
from patients regarded from the clinical standpoint as cases of 
typical splenic anemia reveals no constant histologic picture. 
Connective-tissue increase is the common finding, but endothelial 
or lymphocytic hyperplasia may predominate to such a degree 
that the picture may even simulate a true tumor. 

^^Tiere then shall the line be drawn in determining the degree 
of variation permissible in the cases we are to regard as splenic 
anemia? However, without entering further into the general 
discussion of conditions simulating splenic anemia, it is my purpose 
to present the clinical findings in those cases in which splenectomy 
has been done in the Mayo clinic. 

The total number of splenectomies from April 6, 1904, to July 5, 
1912, is 27. For convenience these are divided into three groups; 
(1) Those which conform closely to the clinical syndrome of splenic 
anemia, 18 in number; (2) cases presenting clinical features which 
suggest that the splenomegaly was a part of a more or less wide- 
spread infection and secondary rather than primary; (3) miscella- 
neous cases. 

Group I. Splenic anemia (18 cases). Splenic anemia is at 
present a clinical entity. Therefore in selecting cases for this group 
the preoperative clinical picture was relied upon. A great and 
apparently uncomplicated increase in the size of the spleen and an 
anemia of the secondary type, usually with leukopenia, have been 
considered essential in the diagnosis. Where the clinical picture 
was complicated by any condition which would lead one to consider 
the splenomegaly as a secondary rather than a primary process, 
and likewise when the surgical pathology was definitely that of 
some other condition, the case was excluded. Two cases in which 
the spleen showed a predominating lymphocytic hyperplasia and 
three presenting an endothelial hyperplasia are .grouped as splenic 
anemia because of their clinical course, and also for the reason 
that pathologists have not definitely decided that these conditions 
represent any thing more than different types of reaction. 

Twelve of the patients were females and 6 males. The youngest 
patient was aged twenty-two years, and the oldest fifty-six years. 
The average age was thirty-seven years. The distribution as to 
decades was as follows: Between twenty and thirty years, 6; 
between thirty and forty years, 4; between forty and fifty years, 
5; between fifty and sixty years, 3. 

Enlargement of the spleen was noted in one case twenty years 
before operation; in another case fifteen years; in a third ten years. 
In 8 instances splenic enlargement had been noted less than a 
year preceding operation, and in the remaining 7 from one to 
seven years. It is probable, however, that splenomegaly had in 
reality been present for a longer time in many of these cases. In 



giffin: clinical obsehvations 


ON SPLENECTOMY 783 


14 of the 18 cases the enlargement of the spleen had definitely 
preceded the appearance of anemia. In no case did the occurrence 
of anemia clearly precede splenomegaly. 

The recorded measurements of all the spleens of this group 
show them to be either large or enormous in size. The average 
length of the spleens in the 18 cases was 24 cm. All of them save 
1, which lay transversely, reached below the level of the navel, 
and 7 extended into the left iliac fossa and beyond the median 
line. The largest spleen weighed 5280 gra,ms, the smallest 425 
grams. The weight was recorded in each instance; the average 
weight was 1680 grams. In none of them did the long axis extend 
diagonally across the abdomen, but lay almost entirely to the 
left of the median line. It is interesting to note that one spleen 
lay very high and the enlargement extended transversely into the 
epigastrium, only one-eighth of the spleen being palpable below 
the costal margin. 

In 4 instances the contour of the spleen was not outlined definitely 
enough to warrant a diagnosis without the aid of a cystoscopic 
examination, and in 1 of these a colloidal silver radiograph ivas 
necessary to demonstrate a normal kidney pelvis. Indeed, it may 
be impossible to diagnosticate an abdominal tumor positively as 
a spleen without these procedures. 

There was nothing typical about the blood in these cases save 
that the anemia was of the secondary type, and there was an 
absence of leukocytosis. The count made within a few days of 
operation in each case showed a hemoglobin percentage below 
75 per cent, in all instances save 3; in these there had been a preced- 
ing anemia. In most of the cases an attempt had been previously 
made to improve the condition of the blood before operation was 
undertaken. In 1 the hemoglobin had been as low as 20 per cent., 
in another, 35 per cent. In 10 the hemoglobin had been below 
50 per cent. 


In 12 instances the leukocyte count was below 5500; in 1, as low 
as 1000.^ In only 1 case was a high count obtained (11,000), and 
this patient had been under the observation of William Osier, 
who regarded the condition as splenic anemia. The average of 
the remaining 17 cases was 4200. The occurrence of leukocytosis 
after operation^ as noted by other observers is corroborated in 
this series. Pain in the long bones was complained of by several 
patients after operation. 

Differential counts were not distinctly abnormal, save that an 
occasional normoblast and megaloblast were found. The reader 
IS referred to the accompanying blood chart for a more detailed 
conception of the findings. 

Hematemesis occurred in 5 of the IS cases; in 4 of these it was 

iiT""!?’- .1 ^ occurred every j'ear for fifteen years. 

Blood m the bowel movement was also present at these times. 

n 1 case of Banti s disease, in which hematemesis had been severe 
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for nine months, the hemoglobin dropped as loAv as 20 per cent. 
This patient has been well for three and a half years following 
the operation. Another patient had had four attacks of bleeding 



Case 1. P 3533 Case 2. G 8869. Case 3. P 7074. 

Splenic Anerma . Splenic AneTnia. Splenic Anemia. 



Case 4. A3315. Case 5. A10324. Case 6 A180EG. 


Splenic Anemia. Splenic Anemia. Splenic Anemia. 



Case 7 . A20818. Case. 8. A2202S. Case 3. A27414. 

Splenic Anemia. Splenic Anemia. Splenvc Anemia. 


Fig. 1. — Contour and position of spleen as observed clinically before operation. 
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in two years; all were severe. Tlie fourth patient had had tAvo 
attacks of hematemesis, one of Avhieh occurred before splenic 
enlargement AA'as noted. In the fifth patient the bleeding Avas 




Case 10. A35431. Case 11. A33665. Case 12. A49050. 

Splenic Splenic Anemia. Splenic Anemia 


Case 13. A2BI94. Case 14. A 5601?: Case 15. A58751. 

Splenic Anemia. Splenic Anemia. SplenicAnemia. 


. AG87fla Case 18. A69913 

Spleme Anemia. Splenic Anenna. SplenicAnemia.'^ 

Fir. 2.-Co„to,.r and position of .spieen .is obscn-pcl eiinicaily boforo opowtion. 
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merely a regurgitation of blood. There was no instance of bleed- 
ing elsewhere than from the gastro-intestinal tract. One addi- 
tional patient had spat blood probably from the throat at the 
time of menstruation for three years preceding operation. This 
has occurred much less frequently since operation. 

The frequent occurrence of pain in the region of the spleen is 
a noteworthy incident in this series of cases. This symptom has 
not been generally discussed in connection with splenic anemia, 
and is probably caused by the perisplenitis which is so commonly 
present. Infarction may also be a cause of pain. In 12 of the 
IS cases there was obtained a history of pain generally coming 
in prolonged periods at the left costal arch and often associated 
with tenderness. In 6 instances a history of acute attacks of pain 
was also obtained. 

Fever was present in only two of these cases while under observa- 
tion, and was not over 100°. However, cases regarded clinically 
as splenic anemia with fever have been reported. Two patients 
presenting conditions simulating splenic anemia who suffered 
from high fever, chills, and prostration in periodic attacks have 
been under our observation. These cases at first seemed to be 
atypical acute cases of splenic anemia. One of them at exploratory 
operation showed an advanced cirrhosis of the liver, and an omen- 
topexy was done. The other is included in the second group of 
this series. Splenectomy was performed, but at operation evi- 
dences of gall-bladder disease were found, with many upper ab- 
dominal adhesions, and the spleen was not of enormous size. In 
this patient there were periodic and abrupt elevations of tempera- 
ture to 105°, and at the same time the size of the spleen inereased 
and upper abdominal pain of moderate severity was complained 
of. The condition of the spleen seemed to be secondary to a 
widespread abdominal infection, and not primary. 

Diarrhea had been present in only 4 of the 18 cases. One of 
these was amebic and occurred in association with malaria ten 
years preceding operation. In another instance diarrhea had 
occurred in spells for one year, during which time splenic enlarge- 
ment had been noted; the stool examination was negative. In 
the third case diarrhea had been troublesome for nine months, 
which was about five months preceding splenic enlargement. 
The fourth patient gave a history of diarrhea, which was mild 
and probably entirely incidental. 

A history of malaria was obtained in only 4 cases. In 2 of these 
there may have existed some direct etiologic relationship. One 
patient had had malaria nearly every year up to the age of twenty- 
nine 3 'ears, while splenic enlargement had been noted at times 
after the age of twenty-three years, which was twenty years before 
operation. Another patient, presenting a typical picture of the 
ascitic stage of Banti’s disease, had had malaria eleven years pre- 
ceding operation, at which time splenic enlargement had first been 
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noted. It is probable that chronic malaria produces a condition 
which eventually cannot be differentiated clinically from splenic 
anemia. The table of residences is as follows; 

Alabama ^ 

Arkansas ^ 

Iowa 

Michigan 

Minnesota ^ 

Montana ^ 

New ^ 

New York ^ 

North Dakota ^ 

South Dakota ^ 

Virginia ^ 

Washington ^ 

A history of lues was not obtained in any of the cases grouped 
as splenic anemia. The Wassermann reaction was done on several 
of the more recent cases and was negative. 

Cirrhosis of the liver was diagnosticated at operation in 5 of the 
IS cases. In one additional patient clinical evidence of cirrhosis 
of the liver developed one year after operation, and the patient 
died later. In 2 other patients the liver was enlarged. In all, 
then, 8 of the 18 cases showed some change in the liver, while 5 
were probably of the Banti type at the time of operation; 2 in the 
preascitic stage and 3 in the ascitic stage of Banti’s disease. No 
case showed abdominal fluid without evidence of change in the 
liver at operation. 

Jaundice was noted during the course of the disease twice, - 
once with and once vdthout evidences of cirrhosis. Melanoderma 
was noted in those cases seen by the writer, but no accurate 
information as to its occurrence in the series can be given. 

The etiologic relationship of gall-bladder disease in connection 
with splenic enlargement may be of greater importance than is 
at present believed, both by reason of the possibility of infection 
and also through some influence upon the circulation in the closely 
related organs of the upper abdomen. Two cases of this series 
showed evidence of gall-bladder disease at operation, but the 
splenic enlargement was so great and the picture of splenic anemia 
so prominent that these cases have been retained in Group I. 
Moreover, 3 cases herewith reported in Group II showed gall- 
bladder disease, giving a total of 5 instances of gall-bladder disease 
in a group of 27 cases of splenomegaly (18,5 per cent.). This 
seems to be more than an accidental coincidence. One patient 
whose case was interesting in this connection had been operated 
on when fourteen years of age for gallstones. The gall-bladder 
was then removed; there were stones in the ducts and an enlarged 
spleen was found. Seven years later when splenectomy was done 
a diagnosis of Banti’s disease was confirmed at operation. Dur- 
ing the interim there had developed a progressive enlargement 
of the spleen with recurring attacks. of anemia. 
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During the last tivo years while operating for other abdominal 
conditions a moderate enlargement of the spleen (three and four 
times normal) has been noted in 16 cases. In 8 instances it was 
associated Avith gall-bladder disease. 

The operatiA^e mortality in the entire group of 27 cases AA'as 
2, or 7.4 per cent. One of these patients Avas in A'ery poor condi- 
tion and death occurred on the day of operation; moreoA^er, this 
AA'as an early case, the third of the series. In the 18 cases grouped 
as splenic anemia the postoperatiA'e results haA'^e been A^ery satis- 
factory. Of the 16 patients AA'ho recoA'ered from operation, 12 
are in excellent health for periods A'^arying from six months to 
seATm years, 2 are improA^ed, 1 improA'ed for seA^eral months, but 
later deA'eloped ascites and died three years after operation, Avdth 
symptoms of hepatic cirrhosis, and 1 died tAA'o and a half years 
after operation — the cause of death unknoAAui. Of the 2 patients 
reported as improA'ed, 1 sIioaa's normal blood, but is suffering from 
myocardial and renal insufficiency, AA'hile the other AA’^as operated 
upon six months ago; 4 of the 5 patients Aidio shoAA^ed eAudence of 
cirrhosis of the liA'er at operation are in excellent health, 1 as long 
as seA'en years after operation. The results are shoAAm in more 
detail by the folloAving table: 


Group I. — Postoperative Results. Cases Conforming Clinically to the 
Syndrome of Splenic Anemia. 


! 

Ca'!0. 1 

Xo. 

A'ear. 

Time after 
operation. 

Result. 

1 

(P.3.j39) 

1005 

7 years 

AA'ell. .-Ascitic staRc of Banti’-s disease. .Spleen 





showed lymphocytic hyperplasia. 

2 

(GSS09) 

1907 

1 day 

Operative death. Ascitic stage of Banti’s disease. 





Spleen showed endothelial hjiicrplasia. 

3 

(P’7074) 

: 1907 

years 

Well. “Better health than ever.” Spleen showed 





b’mpliocytic h 3 'perplasia. 

4 

(.\0.31.5) 

190.S 

4,*^ years 

Well. Spleen showed endothelial hyperplasia. 

5 

(.410321) 

190S 

3 years 

Improvement for several months. Death three 



1 


years after operation. Ascites and dropsy (hepatic 
cirrhosis ?). 

6 

(.418026) 

1008 

4 years 

AVcll. 

7 

(.4208 IS) 

1909 

3^^ years 

Genera! health excellent. Ascitic stage of Banti’s 

1 




disease. 

S 

(.422020) 

1909 

2)4 years 

Death, cause unknown. 

I) 

(.427414) 

1909 

33i» years 

Blood normal. Myocardial and renal insufficicnej'. 





No improvement in general health. 

10 

(.43.5431) 

1910 

5 days 

Operative death. 

n 

(A3!)GG.5) 

1910 

-Yi years 

Well. Symptoms probably due to arthritis deformans. 

12 

; (.4400.50) 

1911 

years 

Well. No hemorrhages. 

13 

, (A2.S104) 

1911 

13^ years 

Excellent health. Preascitic stage of Banti’s disease. 

14 

; (A5S017) 

1911 

1 year 

, Excellent health. 

15 

i’ (A,5S751) 

1911 

1 year 

' Well. Spleen showed endothelial remains. 

10 

(.40S.57S) 

1912 

0 months 

i Improved. 

17 

(.408788) 

1912 

0 months 

1 Gained twenty-five pounds. Better health than for 





i years. Preascitic stage of Banti’s disease. 

IS 

(AG90I3) 

1912 

4 months 

r Excellent health. 

f 
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Notp. a differential count of 200 or 300 cells was made in these cases. All cases save numbers 4 and 15 gave histories suggesting the intermittent recurronco of 
anemia, where many counts were made a representative selection is given. 
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Group II. Infectious (?) splenomegaly (4 cases). Four cases 
of this series could not well be classified as splenic anemia. The 
histories were more or less complicated by the occurrence of other 
aft'ectionSj suggesting that splenomegaly was not primary. It will 
be noted that 3 of the 4 patients eventually died, though there 
were no operative deaths. The division of these cases, as will be 
inferred from the histories, was made without any reference to 
the postoperative course. It is not my purpose to discuss these 
cases in detail, but rather to give their salient features in order 
that the evidence for excluding them from Group I may be clear. 
In many respects this small group of eases is the most interesting 
of the series. 

Case I (A34196).— J. E. G., male, aged fifty-five years. The 
chief complaint in this instance was of recurring attacks of upper 
abdominal pain of moderate severity. There was no history sug- 
gestive of ulcer and a clinical diagnosis of cholecystitis with spleno- 
megaly was made. The enlargement of the spleen had not been 
noted before examination. There was nothing in the history which 
was suggestive of splenic anemia. At operation adhesions were 
found around the appendix, gall-bladder, and pylorus. The duo- 
denum was bound to the pancreas and an ulcer may have been 
present. The spleen weighed only 320 grams and showed no 
connective-tissue hyperplasia. Splenectomy was the only opera- 
tion performed, and the patient is in excellent health one and 
one-half years afterward. 

Case II (A59392).— W. P. D., female, aged thirty-seven years. 
For two years associated with three successive pregnancies there 
were similar attacks of illness, apparently without definite evi- 
dence of pelvic inflammatory disease. These attacks were char- 
acterized by the recurrence of severe chills and high fever, even 
to 105° and 106°, and upper abdominal pain of an indefinite nature. 
The last attack was the most severe and prolonged. During these 
attacks the spleen became very much enlarged. Examination 
and special tests were negative for malaria, syphilis, and tuber- 
culosis. Blood cultures and examination of the blood for Leisch- 
mann-Donovan bodies were also negative. The patient’s general 
condition was very poor as a result of her protracted illness. Hemo- 
globin, 70 per cent.; red blood cells, 4,060,000; white blood cells, 
3100. Differential count was not abnormal. At operation evidence 
of widespread infection was found. There were adhesions in the 
pelvis, but particularly about the gall-bladder and common duct, 
was there evidence of old disease. The vessels of the spleen were 
brittle. The weight of the spleen was 640 grams, and patho- 
logically the organ showed considerable increase in connective 
tissue. After operation the liver, which had been enlarged, became 
reduced to normal, and the symptoms abated somewhat. The 
patient gradually lost weight and strength, however, and died 
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four and a half months later vuth nephritis which may have been 
entirely a terminal condition. Anemia never became extreme. 
An autopsy was not obtained. In this instance the splenomegaly 
was doubtless part of a peculiar chronic infectious process. 

Case III (A65749). — J. G., male, aged thirty-three years. 
This patient presented a rather complex history. What was 
probably a luetic sore had been present fourteen years before 
operation; the Wassermann reaction, however, was negative at 
the time of examination. Nine years and five months before 
operation hematemesis had occurred. The appearance of blood 
in the stool had been noted oftener than hematemesis, four times 
in the last three years. Splenomegaly had been present three 
years. The blood count was: Hemoglobin, 92 per cent.; red 
blood cells, 5,480,000; white blood cells, 7600. Differential not 
abnormal. The spleen extended to the level of the navel. Patho- 
logically the spleen showed connective-tissue increase and infarcts. 
Its size was 21 x 15 x 7 cm. and its weight 900 grams. Death 
occurred two months after operation. At autopsj" an acute neph- 
ritis, with cardiac dilatation, was found. In addition, tuberculous 
mediastinal and retroperitoneal lymphatic glands and a duodenal 
ulcer were discovered. Although the history in some respects 
suggested splenic anemia, in this case the pathologic findings 
prevent us from so classifying it. Hematemesis, which occurred 
before operation, may or may not have been due to bleeding ulcer. 

Case IV (A14838). — B. F. S., female, aged fifty-seven years. 
Raynaud’s disease had been first diagnosticated five years before 
operation in this case and thyroidectomy for exophthalmic goitre 
had been performed four years previously. Rheumatoid arthritis 
had been present for three years. The spleen had been enlarged 
for three years, with rapid growth for six months, and at the time 
of operation it extended to the level of the anterior superior spine 
of the ileum. The blood count was: Hemoglobin, 84 per cent.; 
red blood cells, 5,600,000; white blood cells, 21,800. The differ- 
ential count showed a polymorphonuclear leukocytosis of 93 per 
cent. At operation the spleen was found to measure 20 x 15 x 10 
cm. and weighed 1340 grams. The patient also had gallstones, 
which it was thought should be removed later, and the liver was 
somewhat enlarged. A small piece of pancreas was ligated and 
cut away with the spleen. The patient died six weeks later, and 
at autopsy chronic nephritis and chronic general peritonitis were 
found. 

Group HI. The remaining cases are grouped together for 
convenience: Wandering spleen, tuberculosis, cirrhosis of the 
liver, and pernicious anemia are considered.' 

(a) Two Cases of Wandering Spleen. Wandering spleen is, as 
a rule, readily diagnosticated if only the possibility of its occur- 
rence be kept in mind. It has often been mistaken for movable 
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kidney. It lias remained unrecognized when simple methods of 
exclusion and careful palpation would have decided the diagnosis 
definitely. One of these patients (A1H)3S) was neurotic, but com- 



CasG 1. A3419B. Case 2. A53392. Case 3, A65749. 

Infectious ? SnlenOTnetfaly. Infectious 9 Splenomegaly. Infectious ? Splenomegalu. 




Fio. 3.— Contour .md position of spleen as observed elinicalb' before operation. 
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plained of pain over the spleen to a degree which seemed to warrant 
splenectomy. A moderate grade of anemia was present. Four 
years after operation the patient’s blood count is normal, though 
she complains of many neurotic symptoms. The second patient 
(A6225S) had complained of recurring attacks of pain of an hour’s 
duration for a period of four years. At operation a twisted pedicle 
was found, while the spleen could be moved to the lower abdo- 
men and to the right of the median line, though it lay naturally 
opposite the navel. This patient is well. 

(b) One Case of Tuberculosis of the Spleeyi (G617). Multiple 
abscesses and tuberculous deposits studded the organ, giving the 
appearance so commonly seen in the kidney. The length of the 
history had been sixteen months, and no definite evidence of 
tuberculosis was found elsewhere in the body before operation. 
The patient died four months later, however, with evidenees of ' 
a disseminated tuberculosis. An autopsy was not obtained. 

(c) One Instance inhere Cirrhosis of the Liver Seemed to be Pri- 
mary (A64259). Although the patient was only twenty years of 
age, all parts of the liver were covered with contracted areas, 
while in volume the organ was increased. It was the opinion of 
the surgeon (W. J. Mayo) that the cirrhosis was primary. The 
weight of the spleen was 750 grams, and there was nothing in the 
pathology which indicated lues. This patient gave a history of 
splenomegaly for one year and recurrent anemia for two years. 
The blood count showed a secondary type of anemia, with a 
hemoglobin of 58 per cent. The leukocyte count was 4200. The 
patient developed ascites, and died two months after operation. 
An autopsy was not obtained. 

(d) One Case of Pernicious Anemia (?) (A7074). In this instanee 
the hemoglobin was low (45 per cent.), the color index was high, 
but less than one, and a few normoblasts and megaloblasts were 
found in the smears. After operation, however, a shower of normo- 
blasts and megaloblasts oecurred. The spleen extended below the 
navel and weighed 1640 grams. The patient, two and a half years 
after operation, states that he is weak and anemic, and unable to 
work, and a review of the case suggests the diagnosis of an atypical 
pernicious anemia. It has been impossible, however, to obtain a 
recent blood count, and the diagnosis at best remains very uneertain. 


Statistical Summary. 

Total number of splenectomies 27 

Operative deaths 2 (7.4 percent.) 

Group I. Splenic anemia. Cases. 

Well from six months to seven years (longer than one year, 10) . . . 12 

Improved (1, blood normal, m 5 *ocardial and renal insufficiencj"; 1 operated 

on six months ago) 2 

Improvement several months, death three years after operation (hepatic 

cirrhosis?) 1 

Death two and one-half years after operation, cause unknown ... 1 

Operative deaths 2 — IS 


i 
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Banti’s syndrome (included above) . 

• Operative death ^ 

Well (seven years, three and one-half years, one and one-half years, six 

months) 4- 

Spleens showing chiefly connective-tissue hyperplasia 13 

Spleens showing lymphocytic hyperplasia 2 

Spleens showing endothelial hyperplasia (Weichselbaum or Gaucher tJToc) 3 


Group II. 

Infectious (?) secondary splenomegaly. 

Well 1 

Died from two to six months 3 4 

Group III. Miscellaneous. 

Wandering spleens, well 2 

Tuberculosis, death in four months .1 

Atypical anemia (?), unimproved two and one-half years .1 

Cirrhosis of liver, death in two months (ascites) 1 — 5 


A consideration of this series of cases, in which splenectomy 
was done, impresses one with the fact that a proper grouping of 
conditions, in which marked enlargement of the spleen is associated, 
with an anemia of the secondarjt type is extremely difficult if not 
impossible at the present time. The clinical features form the best 
basis for a tentative classification, and especially assist us in recog- 
nizing clear-cut and uncomplicated cases of splenic anemia. The 
pathology of splenic anemia and those conditions which simulate 
it is too little understood, and conclusions for the present would 
best be drawn only from those reported cases in which pathological 
as well as clinical evidence has been published. 

This review may also have indicated a possible relationship 
between gall-bladder disease and splenomegaly. It seems to have 
indicated more clearly, however, that there is a clinical syndrome 
conforming to the general conception of splenic anemia in which 
splenectomy is followed by a return to excellent health in a large 
percentage of cases, but in those instances in which the diagnosis 
is complicated by other diseases of a chronic infectious nature, 
the value of splenectomy is questionable. 

It is necessary in these as it is in other medicosurgical conditions 
for the physician to learn the details of surgical prognosis. Splenec- 
tomy should be advised only after careful diagnosis, not only of 
the abdominal enlargement itself but also of the patient’s general 
condition, and after the elimination of the existence of serious 
complications. 

_ Note. — ^The reader is referred to the following articles: “Prin- 
ciples Underlying Surgery of the Spleen, with a Report of Ten 
Splenectomies,” by W. J. Mayo, Jour. Amer. Med. Assoc., January 
1, 1910; “Surgery of the Spleen,” by W. J. Mayo, Stirg., Gyn., and 
OhsL, xvi, 1913; “The Pathology of Splenomegaly; A vStudy of 
the Operative and Autopsy Material from the h'layo Clinic (St. 
M^y’s Hospital),” by L. B. Wilson, 8urg., Gyn., and Ohst., xvi, 1913. 

The author is indebted to H. G. Wood and A. Archibald for their 
assistance in compiling statistical data of the cases reported. 
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THE ADMINISTRATION OF OX BILE IN THE TREATMENT 
OF HYPERACIDITY AND OF GASTRIC AND 
DUODENAL ULCER. 

By Francis W. Palfrey, M.D., 

ASSISTANT IN THE THEORY’ AND PRACTICE OF PHY’SIC IN THE HARVARD MEDICAL SCHOOL; 

ASSISTANT VISITING PHYSICIAN TO THE BOSTON CITY' HOSPITAL AND TO 
THE LONG ISLAND HOSPITAL, BOSTON, MASSACHUSETTS. 

The value of internal therapeutic measures is so difficult of 
conclusive proof that the following suggestion is offered with some 
hesitation. Yet in view of the strength of the physiological and 
pharmacological facts upon which the theoretical considerations 
have been based, and from the practical results obtained in some 
fifty preliminary cases, it is felt that the matter deserves publication 
in the hope that its worth may be tested by other physicians. 

Our knowledge of the physiology of the stomach, particularly 
in regard to the functions of the pylorus, has in recent years made 
great advances. Clinicians, however, have been slow to attempt 
to utilize the new knowledge of normal physiology to shed light 
upon the pathological physiology of clinical disorders. This may 
be due in part to the widespread spirit of pessimism with which 
the subject of the medical diseases of the stomach is so commonly 
regarded; for this chapter in the recent history of internal medicine 
has not been a bright one. Our power to furnish relief in cases 
complaining of dyspepsia has remained far from satisfactorjL For 
the purpose of determining treatment that can be recommended 
with confidence that impro\"ement will result, the study of the 
stomach contents has not justified the hopes that were formerly 
held. In the diagnosis of pyloric stenosis, it is true, the examin- 
ation of the gastric contents is of great importance, and some 
assistance is obtained in questions of carcinoma; but in the diag- 
nosis of the functional diseases, and even of gastric and of duod- 
enal ulcer, the aid obtained by means of test meals is so slight as 
hardly to justify the trouble to the examiner and the discomfort 
to the patient. For purposes of classification of cases investigation 
of gastric contents has led to the recognition of certain abnormalities 
of function, such as hyperacidity, hypersecretion, etc.; but even 
in these no complete explanation of the symptoms has been reached, 
and over them but little therapeutic control has been gained. A 
complete reconsideration of the subject without bias from previous 
clinical teachings is therefore desirable. 

In common clinical experience the most frequent form of dys- 
pepsia is that characterized by “sour stomach” and “heart-burn,” 
or pain after eating. Cases of this are seen almost daily in every 
large clinic. They are commonly regarded as cases of hyperacidity, 
but while many of them do show hyperacidity in the test breakfast 
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withdrawn after an hour in many others the contents are not 
abnormal. The surgical findings of late years have shown that 
many of the more severe of these cases have gastric or duodenal 
ulcers, but it is still too advanced a view to maintain that ulcer 
is present in all. Thus in routine practice an uncertain diagnosis 
is made of hyperacidity or ulcer. In treatment the patient is 
given directions and diet according to the physician’s opinions, 
and an alkali to be taken for palliation as necessary; but in 
many cases no appreciable improvement results. 

This state of affairs is not an inspiring one, yet we must face 
the fact that Avith the best intentions in the world and with many 
neAV resourees at our command it has been hardly possible to 
advance our power to benefit these cases beyond that of the phj'si- 
cians of past generations, unless we Aueld to the demands of the 
surgeons and consent to exploratorj'^ laparotomies Avholesale. 
Present methods of clinical examination have failed us be^mnd 
a certain limited extent, and have left us still to wait for ncAv 


developments. But rather than wait passively for new poAver to 
come to us it is our duty to search constantly for AAmys around the 
difficulties which we cannot surmount, and to folloAv any ncAv 
paths still unexplored, hcAAmAmr slight their promise may seem. 

Instead of sifting objective evidence let us consider for a moment 
in detail the subjective sensations as described by the more intelli- 
gent patient through a sample day. He rises and goes to breakfast 
Avithout symptoms. He eats his breakfast and other meals AAuth 
relish, but with Avell-justified apprehension; he leaves the table 
still Avithout discomfort, but AAdthin a short time he becomes con- 
scious of a burning sensation, as from a chemical irritant clearly 
referred to the same point to AA'hich hot fluids ingested by the 
mouth can be traced, unquestionably to the stomach. The dis- 
comfort gradually increases; belching and acid regurgitation may 
occur. Then after an hour or more of suffering the symptoms 
gradually pass off, only to recur after the next meal. 

Noaa’ in all this process there is one point AAdiich is to be noted 
aboAm all others. This is that through it all the patient’s one 
longing is that the stomach may become emptied of its contents 


as soon as possible. Many patients are conscious that Ammiting 
Avill give relief, and induce it for that purpose; but more, Avhile 
no less conscious that evacuation of the stomach is to be AA’ished 
for, simply endure the distress as best they can until the meal has 
passed through the pylorus. The association in the mind of the 
intelligent dyspeptic betAAmen an empty stomach and relief is an 
invariable one. Can Ave not therefore take the hint and consider 
Avhether the cause of symptoms may not be a disorder of the 
normal function by which the stomach discharges its acid contents 
into the duodenum through the pylorus? 

Let us therefore rcA'icAA- the physiology of the pylorus to see’if there 
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is any waj’' in which its action may with any likelihood be disturbed 
so as to interfere with the prompt passage of gastric contents of 
normal or increased acidity through its opening. According to 
Cannon^ the control of the pyloric sphincter depends upon two 
factors. The signal for the first opening is the appearance of free 
acidity on its gastric side. This allows a jet of acid chyme to enter 
the duodenum. The presence of acid in the duodenum, however, 
is a signal for the closure of the pylorus, which continues to act 
until this acid in the duodenum is neutralized, after Avhich if the 
contents before the pylorus are still acid the sphincter may relax 
again and repeat the process. But so long as the contents of the 
duodenum are acid the pjdorus cannot open, no matter how high 
may be the aciditj'^ on its gastric side. For the proper functioning 
of the pylorus, therefore, it is necessary to have a proper balance 
between acid secretion on the part of the stomach and acid-neutral- 
izing power in the duodenum. While the periodic opening of the 
pylorus will be delayed if gastric acidity is deficient, it will also 
be delayed if the neutralizing fluids in the duodenum are deficient. 
Now we know that in the cases which we have been considering 
the gastric acidity is at least normal and is often increased. May 
it not be that it is the neutralizing power of the fluids in the duo- 
denum that is at fault, unduly prolonging the period during which 
the acid secretion of the stomach accumulates before the pylorus 
awaiting its discharge? 

The neutralization in the duodenum of acid contents received 
from the stomach is effected by the bile and by the pancreatic 
juice, as well as by secretion of the duodenal mucosa described by 
Pilcher.^ While the amount of the second and the third of these 
cannot be influenced, the flow of bile, as shown by Pfaaf and Balch,^ 
can easily be increased by the administration by mouth of ox bile. 
Thus since the possibility that so-called hyperacidity and even 
gastric duodenal ulcer may owe their symptoms to delayed neutral- 
ization of duodenal contents is not beyond the range of the imagin- 
ation, and since/ if present such delaj’^ed neutralization should 
theoretically be corrected by the administration of ox bile, a series 
of cases with symptoms of these conditions has been treated in 
this way as a therapeutic experiment. 

The clinical test thus undertaken comprises somewhat over 
fifty cases, which can be regarded as typical of the class formerly 
considered as hj^eracidity, but now after the teachings of Moynihan 
and INIayo under the suspicion of chronic gastric and duodenal 
ulcer. The clinical histories are not individually of such interest 
that detailed description is desirable. Their most prominent 
symptoms were pain and pyrosis following the ingestion of food 


1 The Mechanical Factors of Digestion, 1911. 
5 Amer. Jour. Med. Sci., 1911, c.xlii, GST. 

3 Jour. Exper. Med., ii, 49. 
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after a more or less definite interval and relieved temporarily by 
sodium bicarbonate. Vomiting occurred occasionally in a minor- 
ity of the cases, and -when it occurred invariably gave relief, so 
that some frequently induced vomiting to stop the pain. In four 
cases there was a clear history of more or less recent hematemesis. 
In one case an .T-ray examination showed the appearance of an 
extensive gastric ulcer. In two cases ulcer had been demonstrated 
at operations. The great majority were office and out-patient 
cases, whose daily habits continued unchanged during observation. 

The treatment was as follows: A general diet list was given 
merely to avoid clearly unsuitable foods; this was regarded by 
the experienced patients as a generous one. A caution against 
overeating was given, and stress was laid_ upon thorough mas- 
tication to insure prompt action upon the food by the gastric 
juice. The ox bile was given in pills prepared by a Boston phar- 
macist according to the directions of Pfaff,'* each containing 0.25 
gram of dried and pulverized ox bile, salol coated to conceal the 
taste and to prevent dissolution in the stomach. Two or three of 
these pills were given after meals three times a day for a week, 
after which, as a rule, the number was reduced. In some instances 
where the appetite was not good, or where there was other reason 
to suspect that the gastric secretion was not always active, dilute 
hydrochloric acid and tincture of nux vomica, of each eight minims, 
were given in water before meals, and for temporary relief sodium 
bicarbonate and milk of magnesia were recommended to the few 
patients not already familiar with them. Aside from these measures, 
and laxatives when needed for constipation, the daily life of the 
ambulatory patients continued as before, and in the less numerous 
cases in bed on account of hematemesis or other severe symptoms 
as little other treatment was given as possible. 

The results of this treatment were such as to lead the author to 
the belief that they could not be explained by the general directions 
given, but must be laid to the influence of the bile. In practically 
all cases followed the patients described a satisfactory improvement 
beginning within a few days, and at the end of a week or ten days 
gave a highly favorable report of their condition. The seven cases 
m which from hematemesis or other special evidence the presence 
of uleer was undoubted are too few, it is true, from which to draw 
final conclusions; yet with one possible partial exception their 
course was no less favorable than* that of the less serious cases. 
The four with a history of vomiting blood all promptly became 
free from symptoms, although two of them refused to give up 
their work, and were therefore treated as ambulatory cases. The 
patient whose .T-ray plates gave the appearance of ulcer became 
free from pyrosis and pain, although some feelings of distress, 


* Loc. cit. 
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possibly neurotic, persisted. Of the cases with ulcers demonstrated 
at operation the following lirief descriptions may be given: The 
first Avas a Avoman in AAdiom during an o]icration for fibroid a pyloric 
ulcer Avas found. She had for many years had daily attacks of 
pain after eating so severe that she frequently induced Ammiting 
for their relief. Under the ox bile treatment she rapidly improved, 
but in spite of this a gastro-enterostomy prcAHOusly determined 
upon by the surgeon Avas performed. The other case Inld had a 
gastro-enterostomy performed for a demonstrated duodenal ulcer 
in 1908. In 1910, at a second operation, a deep ulcer AA^as found 
in the jejunum opposite the stoma, AAdiich Avas resected Avith obli- 
teration of the gastro-enterostomy. Hardly had he recovered 
from this second operation AAdien sj'^mptoms returned. The bile 
treatment Avas then instituted and he became free from symptoms 
for a year. At the end of that time, howcA'^er, he reported that 
the pains had recurred and that he had taken the pills Avhich he 
still had Avithout relief. A prescription for some fresh pills was 
gh’^en him, and he did not return. On account of a change of 
residence he could not be traced, so that the outcome is uncertain. 

But it is not the purpose of this paper to advocate the use of 
ox bile as the sole treatment of gastric and duodenal ulcer. It 
is in cases of dyspepsia of a milder type in AAdiich even bed treat- 
ment is not considered necessary that the treatment is most clearly 
supported by its results. In no typical instance among the cases 
folloAved has pyrosis and pain directly connected Avith eating failed 
to be relieved; in tAvo apparent exceptions it turned out that the 
patients had not had the prescription filled. In one someAvhat 
atypical patient, to Avhom, lioweA'cr, the treatment Avas given, no 
benefit AA^as obtained; he later shoAA^ed marked improA'^ement and 
gain in Aveight under antisyphilitic treatment. Still later he drifted 
into the hands of a surgeon Avho explored him, but was unable to 
find any organic lesion. Cases in neurotic persons AA^ere somcAAdiat 
less constantly entirely relieved, but many extremely neurotic 
patients Avere enthusiastic over the benefit received. In a word, 
from the experience of the past tAvo years dyspeptics of the so-called 
hyperacidity type, Avhich were formerly treated Avith A^ery indifferent 
success, haA'e Avhen treated in the same Avay but Avith in addition 
the use of salol-coated ox-bile pills seemed to obtain relief. It is 
therefore hoped that in the hands of others the treatment may 
proA’e no less successful. 

SinMMAin'. There is reason to suspect that in In^peraciditj^ and 
in gastric and duodenal ulcer the symptoms are at least in part 
due to delay in the neutralization of the acid contents discharged 
into the duodenum. The administration of ox-bile pills (salol 
coated) by the mouth should theoretically correct this fault. 
Empiricallj" such administration of ox-bile has seemed to be of 
service in the relief of pyrosis and pain after eating; it has been 
folloAved by improvement in cases of gastric and of duodenal ulcer. 
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In conclusion, it must be stated that if the method here described 
proves of value the chief credit is due to the teachings of Cannon 
and of Pfaff, of which it is but a practical application. 

Note.— While the proof-sheets of this article were in hand a 
tliird patient, omitted by oversight from this group, called for advice 
in an acute respiratory infection. In Februarj^ 1911, at operation 
for gallstones, a duodenal ulcer was found, and on his leaving the 
hospital the ox-bile treatment was given. Since then he has not 
had to consider his digestion except to take an occasional dose of 
sodium bicarbonate after indiscretions in diet. 


OBSERVATIONS ON THE INTESTINAL BACTERIA IN 

PELLAGRA.' 

By AV. J. MacNeal, Pii.D., M.D., 

I'KOFESSOU OF I'ATHOI.OGV AND BACTF.HIOLOOY AND ASSISTANT DIHEOTOB OF THK LABOnATOHIES, 
NEW VOBK POST-GBADUATE MEDICAL SCHOOL AND HOSPITAL. 


(From the Laboratories of the New York Post-Graduate Medical Scliool and Ho.spital.) 

A GENERAL survey of the fecal bacteria in pellagra was under- 
taken in 1910 and 1911 bj" the Illinois State Pellagra Commission. 
A brief summary of that work has been published" and the detailed 
record of the work has also recently appeared.^ In general it was 
ascertained that the fecal bacteria in pellagra, when examined 
directly with the microscope, are different from the normal in 
their quantitative relationships, and that unusual kinds of bacteria, 
more or less heterogeneous in nature, are present. The cultural 
tests also brought to development unusual quantities of certain 
normal types. Bacillus bifidus. Bacillus welchii, and micrococci, 
m some cases, as well as a considerable variety of bacterial forms 
not ordinarily found in the feces of healthy men. None of these 
changes appeared to be constant. During the acute attack accom- 
panied by diarrhea the Gram-positive cocci were nearlj'' always 
abnormally numerous, and the Gram-negative bacilli were less 
numerous than normal in these cases. These changes were also 
observed in the subacute cases and even persisted to a slight degree 
after recovery from the skin lesions. The percentage of these cocci 
and bacilli are indicated in Chart I, along with data of similar 
observations on healthy men^ for comparison. These changes, 

' This paper forms a part of the progres.s report of the Thompson-McPadden Pellagra 

ommis.sion of the New York Post-Graduate Medical School. 

- Pellagra in Illinois, Arch. Int. Med., -Augu-st and September, 1912, x, 12.3 to 168, 219 to 249. 

' Ucporl of the Pellagra Commis.sion of the .Slate of Illinois, Springfield, Illinois. 1912. 

Jour. Infecl. Bis., April, 1909, vi, 123 to 169. 
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which were nearly constant, were such as might be expected as 
a natural result of the digestive derangement. There was no 
indication of a substitution of the normal intestinal bacteria by 
an abnormal invader. The abnormal types were various in nature 
and in no case dominant in numbers. 


Chaet I. — Percentage of gram-positive cocci and of Gram-negative bacilli in the feces. 
Gram-positive cocci. Gram-negative bacilli. 



Percentage of Gram-positive micrococci and of Gram-negative bacilli in the feces: (a) three 
e.vaminations in acute pellagra; (6) ten examinations in subacute pellagra; (c) four examina- 
tions after recent recovery from pellagra; (<f) three examinations in insane individuals not 
pellagrins; (c) one hundred and thirty-seven examinations in healthy men. The data for 
a, b, c, and d are taken from JlacNeal, Allison, and York, Report of the Pellagra Commission 
of the State of Illinois, Springfield, 1912, pp. 55 to IGO, and the data for e from MacNeal, Latser, 
and Kerr, the Fecal Bacteria of Healthy Men, Jour. Infect. Dis., 1909, vi, 123 to 1G9. 

During the course of tlie primary'- examinations subeultures 
were made from a number of colonies and preserved for subsequent 
study. One hundred of these bacterial strains were subjeeted to 
agglutination tests, using the blood serum from cases of pellagra 
and from normal individuals. Three of the one hundred strains 
reaeted in a somewhat suggestive manner. These were strains 
Xos. 14, 35, and 67. All were derived from eases of pellagra at 

( 
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Peoria, Illinois. They were agglutinated by sera of pellagrins _ at 
Peoria, at Kankakee, and at Chicago. The suggestion of a specific 
relationship to the disease was considerably weakened by the 
fact that these bacteria were also agglutinated by the sera of 
insane patients, not pellagrins, at Peoria and at Kankakee, and 
by the sera of apparently normal persons at Kankakee, Chicago, 
and Urbana, Illinois. Two of these bacterial strains. Nos. 14 and 
67, appear to be identical in nature. The organism is a short 
rod about 4.0 m long by 1.4 m thick on the average. The size is 
variable, however, variations in length from 2.4 to 6.2 fi, and in 
thickness from 1.0 to 1.6 n being observed in young vigorous 
cultures. Gelatin is not liquefied. In litmus milk the organism 
grows without producing an acid reaction. There is slight coagu- 
lation after four days and a slow digestion of the casein. No gas 
is produced in broth containing dextrose, levulose, lactose, saccha- 
rose, or maltose. Fresh cultures on agar are colorless, but later 
assume an orange color, and this production of pigment seems 
to become more pronounced with continued artificial culture. 
Strains Nos. 14 and 67 agree in all these characters, and strain 
No. 35 in all except the pigment production. It has remained 
colorless. Inoculation of animals (guinea-pigs, rabbits, and 
monkeys) has been followed by loss of weight, but has not resulted 
in the death of any animal. 

. Further study along these lines has been undertaken by the 
Thompson-McFadden Pellagra Commission at the New York 
Post-Graduate Medical School during the summer of 1912. The 
opportunity was here presented to test this culture against the 
sera of pellagrins from a different part of the country. South 
Carolina. These recent cases have been divided into four series: 
First, 66 pellagrins showing lesions on the skin at the time the blood 
was taken; second, 43 pellagrins who did not show an eruption 
at the time but in whom a reliable history of the disease was 
obtained; third, 22 individuals living in the pellagrous district, 
Spartanburg County, South Carolina, but free from any sign or 
definite history of the disease; fourth, 27 individuals in New York, 
including clinic patients and some physicians who kindly furnished 
their own blood for this work. The agglutination tests were 
performed by the macroscopic method, a suspension of the bacteria 
m salt solution being mixed with an equal volume of a 20 per cent, 
solution of the serum in a small tube for each test, the final dilution 
of the serum being one part in ten. It was incubated for an hour 
and the progress of events recorded at intervals of fifteen minutes. 
Complete clumping and precipitation of the baeteria to the bottom 
of the tube was recorded as a complete reaction. Grades of almost 
wmplete, marked, slight, and negative were also distinguished, 
ihe results are shown graphically in Chart II. 

Of the 66 sera in the first series, from pellagrins with the skin 
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eruption, 51 gave complete agglutination, 5 almost complete, 3 
slight, and 4 negative reactions. The 43 sera of the second series 
gave reactions distributed as follows: complete 30, almost complete 
6, marked none, slight none, negative 7. Of the whole 109 
different sera from pellagrins, 74.3 per cent, gave complete aggln- 


Chart II, — Results of iiRglutination te.st.s. 


Series 1. Series 2. Series 3. Series -1. 

Rell.agrins with eruptions Pellagrins without Spartanburg New York 

on skin. eruption. controls. controls. 


Results of the .agglutination tests. Complete reactions (1) in solid black at the left in 
each series; then in order (2) almost complete, (3) marked, (-1) .slight, and {'>) negative 
reactions. 



tination, 10.1 per cent, almost complete, 2.7 per cent, marked, 
2.8 per cent, slight, and 10.1 per cent, negative reactions. The 
22 sera of the third series, non-pellagrins of South Carolina, gave 
5 complete agglutinations, 1 almost complete, 3 marked, 6 slight, 
and 7 negative reactions. The 27 New York controls gave 6 com- 
plete agglutinations, 3 almost complete, 10 marked, 1 slight, and 
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7 negative reactions. Of the total 49 controls, 22.5 per cent, gave 
complete agglutination, 8.2 per cent, almost complete, 26.5 per 
cent, marked, 14.3 per cent, slight, and 28.5 per cent, negative 
results. These findings are obviously not sufficiently clear-cut 
to warrant the assumption of a specific agglutination reaction of 
this bacterium with the serum of pellagrins, and yet they are such 
as to stimulate further work along this line. 

The conservatism of this statement is not due to the fact that 
we have employed serum dilutions of one in ten instead of higher 
dilutions, for many of these positive sera have been tested in 
higher dilutions, up to one in four hundred, and have produced 
definite agglutination in such strength. The suggestion of specificity 
is, however, seriouslj^ opposed by the fact that sera from apparently 
normal individuals give precisely parallel results in some instances. 

We have attempted to employ the complement-fixation test on 
a number of sera, using an antigen prepared from a culture of 
strain No. 67. Positive results have been obtained in a few cases, 
but it has not been possible to try it in a sufficient number of cases 
to determine the value of the test. We are also attempting to 
perfect a precipitin test. We hope that it may be possible, by 
employing these in conjunction with the agglutination test, to 
obtain more decisive results during the coming pellagra season. 

A few cutaneous and intracutaneous tests on patients ■were 
performed during the year of 1912, using a vaccine made from a 
culture of strain No. 67. Of the 9 patients to whom the cutaneous 
test was applied, 1 gave a moderate reaction, 3 a slight reaction, 
and 5 were negative. The intracutaneous test on the same 9 
patients gave a marked reaction in 1; a marked and a moderate 
reaction in another case in 2 tests; a slight reaction in 3 cases; a 
slight reaction and a negative reaction in another case in 2 tests; 
and a negative reaction in the 3 remaining cases; 2 controls 
gave negative results, one of them in two tests. The behavior 
of the cases, especially those on whom the test was repeated, 
seemed to suggest a difference in the reaction according to the 
stage of the disease, but the cases tested are still too few to bear 
analysis along this line. 

While these various experiments with this culture were in pro- 
gress we have undertaken to isolate further bacterial strains from 
the intestinal contents of pellagrins brought to New York for 
study. These cultures have been isolated by the methods 
previously employed, more especially by plating on blood-agar 
and ascitic-fluid-agar, from the feces, and also from the intes- 
tinal juice obtained through the Einhorn duodenal tube; 693 new 
bacterial strains were isolated in this way during 1912, and these 
have been tested against sera of pellagrins and others in approxi- 
mately 2000 agglutination tests. This work is not yet completed, 
but It seems certain that Ave have failed to isolate any germ similar 
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to strain No. 67 from the feces of these new cases. From the 
duodenal fluid, however, a few strains have been obtained which 
have given positive agglutination tests with the serum of cases 
of pellagra, and which seem to agree in their biologic characters, 
so far as they have been tested, with strain No. 67. 

It is evident that this phase of the investigation is in an unflnished 
condition, and we do not wish to draw any definite conclusions 
at this time. This report will give an idea of one of the avenues 
along which we have approached the possible bacteriologic' phase 
of the problem of pellagra, and indicates one of the lines we hope 
to follow during the present year. 


THE EATIONAL TREATMENT OF TETANUS, WITH A REPORT 
OF TWENTY-THREE CASES FROM THE EPISCOPAL 
HOSPITAL, PHTLADELPHIA.! 

By Astley Paston Cooper Ashhurst, M.D., 

IKSTRUCTOR IN SURGERY IN THE UNIVERSITY OF PENNSYLVANIA; ASSOCIATE SURGEON 
TO THE EPISCOPAL HOSPITAL, ETC., 

AND 

Rutherford Lewis John, M.D., 

RESIDENT PHYSICIAN, EPISCOPAL HOSPITAL. 

This paper is written with three purposes: (1) To report 23 
consecutive cases of tetanus treated at the Episcopal Hospital, 
Philadelphia, during the last eight years; (2) by a review of the 
recent literature to endeavor to inculcate rational methods of 
treatment; and (3) in the hope that others may profit by our mis- 
takes, as we have profited ourselves. For permission to record 
these case histories, as well as for the privilege of having under 
our personal care 11 of the patients, we desire to express our cordial 
thanks to the various members of the staff in whose services the 
patients were treated. 

It is necessary first of all to inquire whether there is any such 
thing as a rational treatment for tetanus. We hold that treatment 
can be rational only when it is founded on a knowledge of the 
pathogenesis of the disease in question; and we believe that in 
the case of tetanus such knowledge exists. 

Though previous generations had enough clinical acumen to 
class tetanus among diseases of the nervous system, and though 
the discovery of the Bacillus tetani by Nicolaier in 1884, and its 
isolation in pure culture by Ivitasato in 1889, proved it to be an 


* Read nt a meeting of the Episcopal Hospital CUnioal Society, November. IS, 1912, 
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infectious disease, j^et it is only within the past ten years that 
any definite knowledge as to its pathogenesis has been acquired.. 
This knowledge has been secured almost solely through animal 
experimentation, and it is only as a result of the information gained 
in this way that rational treatment has become possible. Previous 
treatment, even if successful, was purely empirical. Especially 
noteworthy in the development of our knowledge have been^the 
elaborate researches of Marie and Morax (1902), Meyer and 
Ransom (1903), Sawamura (1909), and v, Graff (1912). We have 
drawn freely from the various publications of these authors, as 
well as from Frazier’s excellent critical review of the subject. _ 

It is known that the disease is a pure toxemia. The bacilli or 
their spores may exist indefinitely in the tissues, and no symptoms 
will be produced unless toxins are formed. If the toxin is introduced 
into the system, it produces all the characteristic symptoms of 
tetanus even though no bacilli are present. 

Experimental Tetanus. Tetamis Ascendens. In the small 
animals used in laboratory work the symptoms of the disease 
almost always begin in the inoculated extremity (local tetanus), 
and though other neighboring parts may become affected subse- 
quently, yet trismus and retraction of the head almost never are 
observed, the disease being terminated by death or recovery before 
this stage is reached. In such animals (rabbits, rats, mice, frogs) 
if one lower extremity is inoculated with tetanus toxin the symp- 
toms develop first and are most pronounced in that extremity; 
the opposite lower extremity is involved later, but not to the same 
extent; and when the spinal muscles become affected those of the 
injured side frequently are more involved than those of the un- 
injured side, thus resulting in pleurothotonos. The disease in 
such cases is Icnown as Tetanus Ascendens; its symptoms develop 
first in the injured part and gradually ascend. 

Tetanus Descendens. Usually in the larger animals and in rnan, 
in whom the disease is acquired not by the injection' of toxin but 
by inoculation of the bacilli of tetanus, tlie symptoms begin first 
in the muscles of the neck and jaws, no matter where the point of 
inoculation. Subsequently the muscles of the back and trunk are 
affected, and finally those of the extremities, especially the lower 
extremities. The disease in these cases is distinguished as Tetanus 
Descendens. In man ascending tetanus is not extremely rare 
(Cases_2 and _4of our series), though the initial symptoms (cramps 
and stiffness in the wounded extremity) often are overlooked, and 
the case is classed as one of pure descending tetanus. Mixed forms 
also exist, in which the disease seems to run both an ascending and 
a descending course. 

Is there a satisfactory explanation for the difference heticeen these 
tieo forms of tetanus, ascending and dcsccnding-~the former being 
tliat which IS produced experimentally, and the latter tliat which 
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occurs in nature? Zupnik in 1900 found that he could produce 
descending tetanus experimentally, even in small animals, provided 
the toxin was injected into muscle-free parts of the body, such 
as the tips of the toes (rabbits). These results were confirmed 
in 1909 by Sawamura, and it was he who advanced the true explana- 
tion for the difference between tetanus experimentally produced 
and that which occurs in nature. In experimental animals the 
toxin always had been injected into the muscular parts (usually 
the thigh or calf of the leg), and here it came into relation almost 
immediately with the motor nerves, Avas absorbed rapidly by them, 
and the part of the spinal cord first to be affected Avas that in 
anatomical relation AAdth the AAmunded limb. In man, hoAvever, 
the usual point of inoculation is the hand or foot, and AAdiile a cer- 
tain amount (perhaps a large amount) of toxin eventually reaches 
the nearest motor nerves and ascends them to the spinal cord, yet 
other portions of the toxin are taken up first by the lymphatics, 
then enter the general circulation, and passing out from the left 
heart are carried in short order to the end-'plates of all motor jiervcs 
throughout the body. The portions of toxin reaching in this AA^ay 
the end-plates of such short nerA'-es as those of the facial, cervical, 
and spinal muscles Avill reach the spinal cord through these short 
nerves, and aatU begin to produce tetanic spasm in the parts sup- 
plied by these short nerves, even before the toxin in the Avounded 
extremity has had time to ascend the nerves of that extremity 
as far as the anatomically related region of the spinal cord. In 
this way, therefore, descending tetanus is to be explained. And 
SaAA'amura found that among 23 reported cases of ascending tetanus 
in man the point of inoculation A\'as in a muscular part in every 
case but one, thus strengthening his AueAV that the occurrence of 
ascending tetanus is due to the ready access of the toxin to the 
motor nerA^es. To prove this supposition still farther, he shoAyed 
experimentally that if the nerves of an extremity are divided no 
local (ascending) tetanus can be produced by the injection of 
toxin; and that CA’^en if descending tetanus finally develops after 
many times the usual lethal dose of toxin has been injected, yet 
no local tetanus occurs in the enerA^ated extremity. 

Cephalic tetanus, as seen in man folloAAung wounds of the head 
or face, is to be explained in this AA-^ay: It is a local tetanus, and 
it occurs first in the wounded part, and is manifested first by 
facial spasms and paralysis, because the toxin finds ready access 
to the 'short cranial nerA^es and reaches the centres AAdiich control 
them long before the toxin admitted to the general circulation 
reaches the spinal cord through other, longer nerA'^e trunks. 

P.A.TIIOGENESIS OF Tet.vnus. 1. The toxin ascends the peripheral 
nerves to the spinal cord. From AA'hat has been said aboA^e it is 
CAudent that the symptoms of tetanus are due to the action of the 
toxin on the central nervous system, especially to its action on the 
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spinal cord. It was slioAvn by Marie and Morax in 1902, by Meyer 
and Ransom in 1903, and has been repeatedly demonstrated by 
experimenters since tbeir time, and it may be accepted as irre- 
futably proved, that in ascending tetanus the toxin ascends the 
nerves of the wounded part (especially the motor nerves) until it 
reaches the spinal cord; that only when it reaches the cord does it 
begin to produce symptoms; that the first symptoms produced are 
in the parts supplied by the portion of the cord first attacked ; that 
the toxin spreads in the cord, up or down, more especially ascend- 
ing it; and that it produces symptoms in the parts supplied by 
every portion of the cord attacked. It is known that tetanus 
toxin can and does exist free in other portions of the body, such 
as the internal organs (liver, spleen), where it maj' be found after 
death; but that only those portions of the toxin which reach the 
spinal cord are able to produce recognizable symptoms.^ And 
it is known that after death little or no toxin can be found in the 
spinal cord. At first sight this seems paradoxical, but the explana- 
tion is that when the toxin reaches the cord it soon enters into com- 
bination with the nerve tissue, becomes impregnabl}^ entrenched 
there, and cannot be dislodged by any known methods. 

TJie peripheral nerves have little power of neutralizing the toxin 
— no more power than has the liver, for instance; and after death 
toxin may be recovered from the nerves as readily as from the 
internal organs. The peripheral portions of the nerves are found 
to give up more toxin than those portions nearer the spinal cord. 
In other words, the nearer the toxin gets to the spinal cord the more 
imjncgnahly entrenched does it become in the nerve tissue. A much 
larger amount of toxin must be injected into the periphery of the 
limbs (e. g., subcutaneously in the toes) to cause death, than in 
the central portions of the limbs {e. g., intramuscularljO ; in other 
words, the readier the access of the toxin to the central nervous system 
the less is the amount required to kill. The minimal lethal dose is 
much less if injected into a nerve than if injected anywhere else; 
it is less w'hen injected intramuscularly than if injected subcu- 
taneously or intravenously. 

The incubation period depends on the distance from the cord 
of the site of injection of the toxin. If the toxin is injected 
into one of the lower extremities of a rabbit, the first definite 
symptoms appear about the third day; if the injection is made 
into the subdural space of the cord, or into the cord itself, the 
incubation period is only a few hours. Division or resection 
of nerves after intramuscular injection of to.xin could save the 
lives of rabbits only if done wdthin about one hour of the 
tune of injection of the to.xin; but even in fatal cases life was 


• In nmmnU rnpul onincmt.on sometimes l.a.s followed ndminiatration of tetanus toxin, when 
no tetame sy.nptoms wem produeod. Probably these cases, which are described as Manus sine 
(lann, are <luo to the action of the toxin on structures other than the nervous system 
von. 14 ;,. x-o. — JU.VK, 27 
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prolonged more than when the nerves were not cut, no matter 
if an interval of from eighteen to forty hours elapsed between 
the injection of the toxin and section of the nerves of the limb 
(Sawamura). The use of cocaine in the afferent nerves, or the 
division of all sensory nerves (leaving the motor nerves intact) 
may retard the development and diminish the severity of the 
course of tetanus, but it cannot prevent it. The same is true of 
intradural division of the posterior nerve roots (Sawamura). If 
local tetanus has not lasted long, it can be stopped by section of 
the nerves or by use of curare; but if it has lasted over two days, 
the tetanic muscle cramp will not be influenced by these methods 
and will persist even after death. According to Gumprecht this 
is to be explained as a fatigue phenomenon, commonly seen in 
phj'^siological experiments; he never found reactions of degeneration 
present. 

By what structures of the nerve does the toxin reach the cord? 

Gumprecht (1894) and Stintzing (1898) claimed that it went 
only through the peri- and endoneurium, passing thence mostly 
into the cerebrospinal fluid, but also entering directly into the 
spinal cord, though in smaller amounts. In support of this theory, 
(jumprecht found that if he injected toxin into the subdural space 
of the cord in the lumbar region, local tetanus began first in the 
animal’s hind legs. Stintzing found that the cerebrospinal fluid 
of two men, verj'^ ill with tetanus, was very toxic for mice, while 
the blood of these patients was not toxic. But Meyer and Ransom 
(1903) repeated Gumprecht’s experiment, and found, if care was 
taken not to wound the pia or the cord, that general (descending) 
tetanus was produced before local (ascending) tetanus; moreover, 
they did not find the cerebrospinal fluid toxic either in patients or 
experimental animals. These latter investigators (1. c., Obs. 32, 
S. 413) injected a moderate amount of toxin into the sciatic nerve 
of a highly immunized rabbit, and nevertheless fatal ascending 
tetanus developed; yet examination showed that the blood, the 
cerebrospinal fluid, and the nerve lymph contained active anti- 
toxin. The amount of antitoxin in the nerve lymph, however, was 
very small — very much less than that in the blood. A twenty-five- 
fold lethal dose of toxin had been without effect when injected 
subcutaneously, because at once neutralized by the antitoxin in 
the circulating blood; two drops of the blood contained more than 
enough antitoxin to neutralize the fatal dose of toxin injected into 
the nerve. Their conclusion was that the toxin when injected into 
the nerve must have reached the cord by way of the axis cylinders, 
since the antitoxin in the nerve lymph could not neutralize it; 
but it seems to us an equally correct conclusion that the amount 
of antitoxin in the nerve lymph was insufficient, even if that in 
the blood was superabundant. Further reference to this question is 
made in connection with the prophylactic use of antitoxin (p. 817). 
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All that it seems safe to conclude is: £ i. • 

1. The toxin surely ascends the nerves by way of the axis 
cylinders (perhaps by means of a centripetal protoplasmic .current), 
and in this way can produce a severe tetanus ascendens. 

2. The transmission of toxin through the peri- and endoneurium 
cannot be excluded, and the toxin absorbed in this way may plaj^ 
an important part in the development of local tetanus. 

The above facts, briefly outlined, are those which prove that' 
the toxin ascends the peripheral nerves to the cord. 

2. The toxin spreads to neighboring parts of the spinal cord. The 
diffusion of the toxin in the spinal cord has been demonstrated 
in several ways. Marie and Morax injected toxin into the lumbar 
swelling of the cord, and thereafter found toxin in the dorsal cord. 
If the cord is cut through above the lumbar swelling, tetanus 
develops only in the lower extremities in cases where toxin has 
been injected previouslj'’ into the sciatic nerves, and no tetanus 
develops in the parts supplied by the cord above the point of sec- 
tion. Moreover, the usual sequence of symptoms in ascending 
tetanus bears witness to the gradual spread of the toxin within 
the spinal cord — ^first the wounded extremity becomes tetanic, 
then the other lower limb; next the back and abdomen, then the 
fore limbs, and finally, the neck and head. 

Invasion of the sensory portions of the cord also occurs, and is 
responsible for the extreme h;>qjerexcitability, evidenced by the 
facility which very feeble peripheral stimuli possess of causing 
severe clonic convulsions during the disease. If the toxin is injected 
e.xperimentally into the sensory nerves it is blocked effectually 
by the ganglia on the posterior roots; if injected into the posterior 
roots on the proximal side of the ganglia, a very painful form of 
the disease, termed Tetanus Dolorosus, is produced; and the 
animals die of exhaustion before tlie motor phenomena, so char- 
acteristic of the disease in its ordinary forms, have had time to 
develop, 

3. Some of the toxin enters the general circidation. This is proved 
primarily by the fact that toxin has been found in the blood on 
numerous occasions, in experimental animals and in man. It was 
first found in the blood of man by Nissen in 1891.3 This toxin 
eventually reaches the cord and prod7wcs descending Manus. This 
is proved, because even after all the nerves of a limb have been 
cut, tetanus descendens can be produced by injecting toxin into 
the enervated extremity, though manj^ times the usual lethal dose 
is required. It is certain that the toxin reaches the cord from the 
general circulation chiefly, if not onl.y, by being brought into con- 
tact first with the end-plates of the various motor nerves, and b3'' 
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being transferred through these nerves to the cord. This occurs 
even when the toxin is injected intravenously, but at present it 
cannot be certainly proved that no toxin reaches the central nervous 
system directly by the blood ; but it seems highly improbable. 

Morbid Anatomy of Tetanus. Thus far it has not been pos- 
sible to find, in the peripheral or central nervous system, or else- 
where, any changes which are specific for tetanus. There may 
be swelling and fragmentation of the axis cylinders, and hemor- 
rhages with vacuolation of the cells in the anterior horns of the 
spinal cord; but these changes cannot be distinguished from those 
due to other causes. The recovery of the Bacillus tetani from the 
point of inoculation often is impossible, and scientific confirmation 
of the diagnosis must rest in many cases upon the reproduction 
of tetanic symptoms in animals by the injection of toxin extracted 
from the patient. In the vast majority of cases the clinical diag- 
nosis is quite certain enough without any confirmatory evidence 
from the laboratory. 

Of 15 cases studied bacteriologically, Huber reports that the 
Bacillus tetani was recovered from the wound in 8. This seems 
a larger proportion of successful cultures than in most series of 
cases. In our own series of 23 cases, search was made only in a 
few instances, but never was successful. 

In 2 patients, in whom the wound was in the lower extremity. 
Porter and Richardson excised the inguinal lymph-nodes, and in 
both cases found tetanus bacilli in the nodes.'* This demonstrates 
that the bacillus does not, in all cases, remain in the immediate 
vicinity of the point of entrance, and suggests that the persistence 
of symptoms of toxin absorption even after wide excision or ampu- 
tation of the primary focus may be due to toxin elaborated by 
bacilli lodged in the anatomically related lymphatics. 

Cause of the Symptoms of Tetanus. The toxin stimulates 
the motor cells of the spinal cord, with the result that the muscles 
controlled by these cells are thrown into tonic spasm; the toxin, 
as already noted, also renders the sensory side of the cord extremely 
susceptible to external stimulus, so that very insignificant stimuli, 
such as the slamming of a door, jarring the patient’s bed, a sudden 
draught of air, etc., will bring on clonic convulsions, or at least 
will greatly intensify, for the moment, the tonic spasms. 

Therapeutic Indications. These may be summarized as 
follows : 

1. To prevent the development of tetanus. 

2. To remoA^e the source which supplies the toxin, i. c., the 
bacilli of tetanus. 

3. To head off and neutralize the toxin already formed. 


< Schnitzlcr had found the bacilli in the inguinal lymphatics at autopsy, and Frickcr also had 
found them in the related Ij'mph-nodes. 
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4 To depress the functions of the spinal cord. 

5. To sustain the life of the patient by proper nourishment, 

nursing, etc, 

PROPHYLAXIS OF TETANUS. 

It is well knoAvn that certain classes of wounds, received in certain 
surroundings, are more often followed by the developrnent of 
tetanus than are ordinary wounds. The Bacillus tetani is an- 
aerobic, and is found especially in garden soil, barn-yards, stables, 
etc. Probably it normally infests the intestinal tract of horses 
and cattle, and is deposited ivith their dung. So long as the mucosa 
of their gastro-intestinal tract is intact, they are not liable to infec- 
tion by this channel, on account of the antitoxic properties of the 
intestinal juices, especially the bile (H. Vincent). Matas suggests 
that postoperative tetanus may be due to tetanus bacilli, latent 
in the patient's intestinal tract, ingested with uncooked food, and 
infecting the operative Avound by fecal contact. There is no good 
evidence that it is due to the use of infected catgut. According 
to Fox, tetanus bacilli are found in the feces of 5 per cent, of man- 
kind; and in the feces of 20 per cent, of men ivho work about horses. 

On these accounts, ivounds received by farmers, gardeners, 
stablemen, etc,, are especially liable to be infected with tetanus 
bacilli. Wounds by farming or gardening implements; wounds 
by axes, as in felling trees; machinery crushes; ivounds produced 
by dragging in the dust, by kicks or bites of horses; ivounds by 
nails, spikes', etc., incrusted with dirt and rust — these are the 
causes most to be feared. 

In our own series of 23 cases, there were 10 in which the wound 
was contaminated by country earth or street dust; 2 caused b5'^ 
splinters from the floor; 5 by rusty nails or iron spikes; 3 due to 
machinery accidents; and 1 each to a gunshot wound, puerperal 
infection, and an explosion. 

Inoculation is favored by anaerobic conditions of the wound. 
Especially favorable sites are ivounds in which the tissues are 
sloughing; the best culture medium for tetanus bacilli, according 
to Tarrozzi, is that which contains some dead organic tissue. Thus 
punctured wounds, contused and lacerated wounds, and wounds 
in which there are foreign bodies (earth, machine oil, splinters, 
wadding, etc.), offer favorable conditions for the deimlopment of 
any bacilli present. A mixed infection, especially with saprophytic 
bacteria, is faimrable because these organisms, being aerobic, 
absorb all available oxygen and provide anaerobic conditions for 
the tetanus bacilli. 

Care of the wound is naturally the first step in tlie prophylaxis 
ot tetanus. Such wounds as are considered to offer favorable soil 
ior the development of tetanus bacilli should be treated with even 
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more than ordinary antiseptic precautions. If the original wound 
is properly treated, the development of tetanus is unusual. Of 
our own 23 patients, only 7 had received proper treatment of the 
wound; and, even in these 7, extra precautions not adopted no 
doubt would have been taken if the possibility of the development 
of tetanus had been kept in mind. It is our firm belief that eflBcient 
care of the wound as soon as possible after it is received is by all 
means the most important feature in prophylaxis. We have never 
yet had a case of tetanus develop in a patient whose wound has 
been under our care from the first. 

Here we must call attention to Case 11 of the present series. 
This patient was seen by both of us in the Out-patient Depart- 
ment a few hours after his injury Avas receiA’^ed. Recognizing the 
graATty of the Avound, we referred him at once to the ward of the 
hospital. Unfortunately he was permitted to return home almost 
immediately, without proper treatment of the wound, and ten 
days later developed acute tetanus, from which he died. Efiicient 
treatment of the Avound at first might haA'e altogether prcA’^ented 
tetanus, or at all eA’ents might haA’^e lessened its seA’^erity. 

Our method of treating a suspected wound is as folloAA^s: (1) 
The surrounding sldn is painted with a 3 per cent, alcoholic solu- 
tion of iodine. (2) Then all xiarts of the wound are made accessible, 
bj’- wide incision if necessary. (If a punctured wound of the foot, 
of suspected nature, exists, it is freely opened to its depths, diAud- 
ing the plantar fascia as far as necessary. If the patient lives far 
from the hospital, and cannot return home on crutches, he is kept 
in the Avard.) (3) The wound is mechanically cleansed by scissors 
and forceps, and then is thoroughly swabbed out A\dth the iodine 
solution. (4) The wound is lightly filled with gauze soaked in the 
iodine solution, and is properly dressed. We avoid all ca%istics, 
as they kill the tissues, and the resulting sloughs, CA’en if minute, 
furnish faA'^orable sites for the growth of tetanus bacilli. At subse- 
quent dressings (daily at first) the wound is exposed by remoA'^al 
of the iodine gauze, is irrigated AATth peroxide of hydrogen until 
actiA'e efferA'escence ceases, and is again filled with gauze soaked 
in the iodine solution. This method of dressing is continued until 
healthy granulations are formed. Bockenlieimer has concluded 
from experimental work that the best dressing for these wounds 
is Balsam of Peru which he belicA^es is antibacterial to the tetanus 
bacilli. Hessert commends this dressing. 

The Pro-phylactic Use of Antitoxin.^ This was first extensiA'ely 
employed in A-eterinary practice by Nocard, in 1895, and is found 


5 For the following information we arc indebted to Dr. A. Parker Hitchens, of Glcnolden. 
Pa.: The United States Government has established a standard method for testing the strength 
of tetanus antitoxin: “The immunitj' unit for measuring the strength of tetanus antitoxin shall 
be ten times the least quantity of antitetanic scrum ncccssarj* to save the life of a 350-gram 
guinea-pig for ninety-six hours against the official test dose of the standard toxin furnished by 
the Hygienic Laboratory' of the Public Health and Marine Hospital Serv'ice.” The official 
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to be almost of absolute value. That it is not by any always 

effective when used in man, is only too well known. The reasons 
for the difference in its action in horses and in man must depend, 
as pointed out by Solieri, on one of two factors: either it is not 
so useful or it has not been properly administered. (1) Perhaps 
the fact that horses (in which its use is most successful) are treated 
bj'’ antitoxin derived from their own serum, while human patients 
are treated by an alien serum (horse), makes the difference. But 
to this supposition (and it is little more) it may be replied that 
other animals, such as cattle and sheep, are well protected by the 
horse serum. (2) The most reasonable explanation of the numerous 
failures of antitoxin to prevent the development of tetanus in man 
lies in the faulty manner in which it has been administered, in most 
cases. Remertz has tabulated 55 cases where tetanus developed 
in spite of the prophylactic use of antitoxin; in 38 of these cases 
the diagnosis is positive; and as only 30 of these patients died 
(53 per cent.) it is evident that the antitoxin at least rendered the 
disease less fatal; but even with all allowances the mortality in 
these cases cannot be brought below 40 per cent. 

There are three things to be considered in the matter of the 
prophylactic use of antitoxin: (1) The frequency with which it 
should be given. (2) The site of the injection. (3) The quantity 
to be administered. 

1, The frequency of 'prophylactic injections. It appears to be a 
well-ascertained fact that the antitoxin is all eliminated from the 
S 3 ^stem in about eight or ten daj'^s after the injection. It remains 
in practically undiminished amount for a week, and then rapidly 
diminishes to nothing in the course of two da 5 ’’s (Dehne and Ham- 
burger). As the tetanus bacilli, if any are lodged in the wound,, 
may not begin to produce any toxin until at least as long a time 


test dose of tosln is one hundred times the smallest quantity of toxin which will kill a guinea- 
pig within ninety-six hours. Dr. Hitchens adds that Rosenau and Anderson (190S) found in 
a German serum which they examined 330 units per c.c., and in some French serums from 40 
to 66 units per c.c. Dr. Hitchens e.xamined some French serums in 1910, and found they con- 
tained from 30 to 50 units per c.c. He permits us to publish the following results of other exami- 
nations made by him in 1910. He thinks that the tests may have been a little too rigid, and that 
the results noted below are about 15 per cent, too low. 


Behring (5 foeh.) 

Behring (5 fach.) 

Berne 

Hoohst (4 fach.) . 

Hochst (5 fach.) . 

Ifrakau — less than , 

Vienna 

lister Institute (veterinary) 
llebman, Loudon, less than 


220 units per c.c. 
200 units per c.c. 

12 units per c.c. 
110 units per c.c. 
250 units per c.c. 

1 unit per c.c. 
120 units per c.c. 
30 units per o c. 
1 unit per c.c. 


nJn at present in use m those countries remains as weak as in these samples, it is 

t r ° antitoxin administered abroad for therapeutic effect have bLn quite 

insufficient In this country tetanus antito.xin is supplied in tubes each of which holds 10 c c 
the strength being 1500. 3000, or 5000 units per 10 c.c. according to the conccntratil 
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as this has elapsed, it is manifestly important, if the antitoxin is 
to be of use, that some should be present in the system for two 
or three weeks after the receipt of the injury. In many cases the 
tetanus bacilli do not enter the wound at the time of the accident, 
but are introduced secondarily by the carelessness of the patient 
in neglecting to return for dressings, and in attempting to care 
for the wound in septic surroundings at home; in such cases surgery 
can scarce!}^ be held responsible. But even if present in the wound 
from the first, the bacilli may lie dormant for weeks in spore form, 
before development occurs with the production of toxin. 

Vaillard cites G cases in which the period of incubation was over 
a month, in 1 of which (Terrier) it was eighty-seven days. In 
Case 4 of our series, with an incubation period presumably of eight 
weeks, the onset was very gradual, but the disease then developed 
in frightfully acute form and was rapidly fatal. Fox says that 
tetanus spores injected into a guinea-pig have remained latent for 
four months, and have then, without apparent cause, produced 
an outbreak of the disease. In some such manner as this, no doubt, 
are to be exiilained the not very unusual cases where the symptoms 
of tetanus recur some time after apparently complete recoverj’^ 
from a frank attack of the disease. Fink reports two severe re- 
lapses at intervals of several months, due to the development of 
latent spores; Fedden records such a case, where symptoms recurred 
over one month after complete recovery; and Beyiiier narrates 
a rather mysterious case where slight recurrent attacks of tetanus 
occurred throughout a period of six years, and in which finally 
a typical and very severe attack occurred, apparently caused by 
the hypodermic injection of a quinine salt.® 

The necessity for a second injection of antitoxin about the 
eighth or tenth day is thus very evident, and it may be well to 
administer a third injection during the third week. Solieri insists 
that this injection must be renewed every eight or ten days until 
all necrotic tissues are removed and there is a clean granulating 
surface. In almost all of the 55 cases, noted above, in which 
tetanus has developed in spite of the prophylactic use of antitoxin, 
ihe injection ^oas not repeated. 

But that even repeated injections may prove ineffectual is 
demonstrated by the well-known case recorded by Maunour^u 
10 c.c. of antitoxin was injected at once after the injury; this was 
repeated in six days; and again six days later a third injection 
was given. Twelve days after the third injection, as the patient 
complained of severe pain in the wounded part, a fourth injec- 
tion was given, and the limb was amputated. In spite of this, 
three days later (twenty-seven days after injury) tetanus developed, 

* Subcutaneous or intramuscular injections of quinine salts may arouse latent tetanus spores, 
because they cause local necrosis (Vincent, 1904). This subject is well discussed editorially in 
the Indian Medical Gazette (1911, xlvi, 141 to 142). This teaching is controverted hy Palmer 
and by McCampbell; the latter holds that quinine can be held responsible only if there is already 
present a secondarj* (pyogenic) infection. 
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and the patient died of severe tetanus in twenty-four hours. (Was 
this possibly a case in which some bacilli had lodged in the lymp 
nodes, or was it that the antitoxin injected at the end of the second 
period of six days had all escaped from the body at the end of the 
next twelve days, when the fourth injection was given?). 

2. The site of the injection. In most of the_ reported cases no 
details of the site of injection are given, but in such cases it is 
presumed that the antitoxin AATas administered subcutaneously. 

Calmette, and later McFarland, applied antitoxin in powdered 
form directly to the wound, in experimental prophylaxis, and 
found it of great Amlue. Lop, however, found it did not prevent 
the development, eight days after injury, of tetanus fatal in three 
days, though the wound was pmvdered ndth antitoxin one-half 
hour after the injury, and again three days later. Luckett had a 
similar experience. It may be, as suggested bj^ TufRer, in the 
discussion of Lop’s case, that the antitoxin was absorbed by the 
dressings applied instead of by the wound. Reinertz refers to 
two otlier cases in wliich the use of poivdered antitoxin proved 
ineffectual. 

The subcutaneous use of antitoxin in prophjdaxis is open to 
the same olijections raised against this method of therapeutic 
administration {q. v.). In any circumstances the antitoxin should 
be given as near to the wound as possible, so as to flood the tissues 
in the immediate vicinity; and the injection should be deep, intra- 
muscular if possible, so as to permit its rapid absorption by the 
motor nerves. If the antitoxin can reach the peripheral nerves 
before any toxin that is formed reaches them, the likelihood that 
the toxin ever will reach the spinal cord is much decreased. If 
anj^ nerves are exposed in the wound the antitoxin should be 
injected into them. 

This was the idea of Me^mr and Ransom, who thought the 
imperilled spinal-cord centres might be protected from the toxin 
by blocking the afferent nerves Avith antitoxin. They proved that 
if one sciatic nerve of a rabbit Avas injected Avith antitoxin, and 
simultaneously both legs beloAV the knees AA’-ere injected Avith toxin, 
then only the protected limb remained free from tetanus or devel- 
oped it very late. SaAvamura repeated these experiments; first 
he injected tAAuce the lethal dose of toxin in the leg, and from 
sixty to ninety minutes later injected antitoxin into the sciatic 
nerve of the same limb; 6 out of 8 rabbits thus treated did not 
die, and the limb so treated remained free from local tetanus in 
all, even in the 2 fatal cases AAdiere death was caused by general 
tetanus. The 6 control animals (not protected by antitoxin in 
the nerve) all developed local tetanus, and 2 died of general tetanus ^ 


The fact that mtoaoural injections o5 antitoxin block the further progress of toxin along 
the nerves, is good evidence, it seems to us. either that the toxin ascends in largo amounts through 
tiio lymph channel of the ncrvms, or that antitoxin can be readily absorbed by axis cylinders 

It evidently is not necessary for the injecting needle to pLctrate 
each and every axis cylinder of the nerve trunk. 
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If antitoxin was injected subcutaneously or intravenously, even in 
two or three times the quantity, it was powerless to prevent the 
development of local tetanus. The experiments conducted by 
V. Graff, to test the prophylactic value of antitoxin administered 
intravenously, are detailed below. 

3. The quantity of the injection. Usually 1500 units is the amount 
employed as a prophylactic dose. Remertz thinks that even if 
the injection is made very soon after the injury, the least amount 
that can be useful as a prophylactic dose is from 2 c.c. to 5 c.c. 
( = 20 A. E.) ; according to Hitchens’ table (p. 815) this is equivalent 
to about 1500 units, U. S. A. Remertz saj'^s that Lotheisen thought 
100 A. E. was the proper prophylactic dose. Taking the average 
weight of persons injected as 150 pounds, and figuring out the 
potency of the antitoxin from the known value of a unit (U. S. A.), 
we find that 1500 units is a little over two thousand times the 
amount necessary to neutralize the minimal lethal dose of toxin 
in such an individual. Such an amount is by no means excessive, 
in view of the fact that the amount of antitoxin required to prevent 
death increases in geometrical progression with the lapse of time. 
After the lapse of one hour, twenty-four times as much antitoxin 
is required as when antitoxin and toxin are injected simultaneously 
(Remertz). Certainly antitoxin will be more useful if injected 
in the immediate neighborhood of the wound than elsewhere, as 
it will then be in more concentrated form as it comes into relation 
with the forming toxins. 

Objections to the jiroyhylactic use of antitoxin. The chief objec- 
tion is the expense. U^npleasant symptoms from its use are scarcely 
known, even when it has been used in massive doses as a thera- 
peutic measure. The site of the injection often is painful, and 
if carelessly given, harm may result. 

We are cognizant of one case where the injection was made by 
a trained nurse, by order of a physician. The 'needle was intro- 
duced on the outer side of the thigh, but too near the knee; the 
result was that the antitoxin was injected into the subfemoral 
bursa, and the patient was laid up in bed for several days, with 
“ water on the knee.” 

Occasionally, in susceptible individuals, an erythematous or 
urticarial rash develops and multiple arthritis has been reported 
(Rejmier), but other evidences of anaphylaxis do not appear to 
have been observed.® 

In conclusion, it may be said that the worst reproach that can 
be made against the prophylactic use of antitoxin is that, while 
it is harmless when carefully administered, it may be useless. That 
it never is useful has not been proved; and we believe that so long 


s Richo has recorded a death following the prophylactic injection of tetanus antitoxin in a 
patient under the care of Rilhac; but the eaxtse of death was undetermined. 
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as a possibility of its usefulness exists, it is proper to employ it 
in the case of suspected wounds. In none of the patients in our 
series had a prophylactic injection been given. At least 1500 
units should be given, in the immediate neighborhood of the Avound; 
it should be injected deeply into the muscles; or if possible, into 
the nerves (when a smaller quantity will suffice). This injection 
should be repeated at the end of seven or eight days; and, if possible, 
a third injection should be given during the third week. 

Finally, a few words may be said about “Fourth of July Tetanus.” 
In spite of diligent, and we believe unprejudiced, study of the 
subject, we have been unable to convince ourselves that such 
injuries received on “the day we celebrate” are more liable to be 
followed by tetanus than other contused or lacerated wounds. 

During the years one of us was on duty at the Children’s Hospital, 
Philadelphia, where many such cases were treated every year, 
antitoxin never was employed as a prophylactic (the hospital being 
unable to afford it), but the wounds were cleansed as above described 
Avitli most meticulous exactitude; yet not one case of tetanus due 
to such an injury ever occurred. Indeed, we have never seen any- 
where a case of tetanus due to such an injury. 

We believe, however, that the campaign for the use of antitoxin 
as a prophylactic has accomplished a marked reduction in the 
incidence of tetanus; but we hold that this result may be attributed 
as rationally to better care of the ivound as to the antitoxin em- 
ployed, because a physician who thinks of antitoxin thinks also 
of tetanus, and the thought of possible tetanus impels him to take 
proper care of the wound.’ Moreover, in only an extremely small 
proportion of cases has the injection been repeated. 

(To be continued.) 


THE OCCURRENCE OF CANCEROUS CHANGES IN BENIGN 
NEWGROWTHS OF THE SKIN. 

By Richard L. Sutton, M.D., 

Kansas city, Missouri. 


In many instances the line which separates malignant from 
non-malignant cutaneous tumors is a shadowy one. Heidino-sfeld ^ 
in a comparative histologic study of 5 cases of “ benign'’ cystic 
epithelioma’ (one of which, judging from the slides exhibited, 
was an example of syringocystadenoma), and one each of morphea- 
hke epithelioma and carcinoma epitheliale cicatrisans, has expressed 
the opinion that all growths of the Brooke== type are premalignant 


‘ Jour. Amer. Med. Assoc., lix, 256. 


* British Jour. Dermat., 1S92, p. 209. 
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in character and structure. Wliile few pathologists will agree witli 
Heidingsfeld in this assertion, the faet remains that in a few 
instances, as in the cases of multiple benign cystic epithelioma 
reported by J. C. White,® Jarisch,^ Stelwagon,® and Dennie and 
myself” there has been a concomitant epitheliomatosis of the 
rodent ulcer type. 

McDonough^ has recently made an interesting and ■\'-aluable 
contribution to the pathology of the skin from the eyelids and the 
nasofacial grooves. He takes the view that the majority of tumors 
affecting the orbitofacial and nasofacial grooves are of epithelial 
origin, and atavistic of both the lower eyebrows and the specialized 
glands found in these regions in many of the mammalia, and believes 
that all of the growths, from a simple lanugo hair follicle to a 
rodent ulcer, are links in one chain, the former being the head or 
most mature, the latter the tail or most embryonic. As they are 
all links, the histologic differences of any one clinical entity are 
at once apparent. This explanation is exceedingly plausible, par- 
ticularly as regards the relative frequency of growths in this 
region; but unfortunately it does not go far enpugh. While tumors 
of the various types included (adenoma sebaceum, acanthoma, or 
epithelioma, adenoides cysticum and its subvariety, tricho-epithe- 
lioma of Jarisch, “syringoma,” and rodent ulcer) are often found 
in the areas indicated, in the majority of instances their distribu- 
tion is much wider, and, in several of the cases reported, the eyelids 
and nasofacial grooves were not involved at all. 

Adamson-,® in discussing 2 cases of multiple rodent ulcer, gives 
an admirable and concise review of the subject in general, and 
discusses the possible interrelationship of rodent ulcer, multiple 
rodent ulcer, and acanthoma adenoides cysticum with and without 
accompanying manifestations of malignancy. He points out the 
features possessed by all of the growths in common — derivation 
from the basal layer of the epidermis or from the hair follicle, 
occurrence of the growth in the form of cell masses having a pali- 
sade marginal layer and a centre of rounded or oval cells, the 
tendency to cyst formation, and the presence of a newly formed 
capsule of connective tissue surrounding the epithelial masses. 
For contrast, he emphasizes the highly ' vascular character of the 
fibrous elements in the lesions of rodent ulcer, together with the 
plasma-cell exudate at the advancing margin of the growth, and 
the ever-present tendency of the outlying groups of epithelial 
cells to invade the tissues beyond the main body of the tumor. 


2 Jour. Cutan. Dis., 1894, p. 477. 

* Arch. f. Dermat. «. Syph., 1894, p. 1G4. 

^ Diseases of the Skin, Philadelphia, 1010, p. G34. 
® Jour. Ainer. Med. As.soc., Iviii, 333. 

" British Jour. Dermat., 1912, p. 201. 

* Lancet, London, clxxv, 1133. 
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As Adamson succintly states, "histologicall.y tlie legions of rodent 
ulcer have many features in common Avith tliose of epitlielioma 
(acanthoma) adenoides c^^sticum, and they are probabl}^ derived 
from the same part of the epidermis. Patbologically they differ 
n that the one tends slowly to invade and to destroy the surrounding 
tissue, while the other has no such tendency.” 

For several months I have had undeh observation two unusual 
cases of rodent ulcer, the histories of which are of interest in 
relation to this subject. 



Fig. ). — Case I. Acanthoma adenoides cysticum, showing size and distribution of tumors. 

Case I. — ^A. G., female; married; housewife; aged fifty-one 
years. This patient has been under the care of my frieiid, Dr. 
Oliver H. McCandless, a Rontgenologist of Kansas City for the past 
four or five years, and it is with his permission that the history is 
here given. 

Family History; So far as tlie patient is able to discover, only 
one other member of the family, a daughter, has eAmr had a similar 
cutaneous disorder. 

Personal History; The patient is a native of Indiana, and a 
resident of Rosedale, Kansas. Her health has always been good. 
She has never had a skin disease other than the one from Avhich 
relief is now sought. 

Present Illness; When the patient was about fifteen years of 
age, several small discrete papular growths appeared on her face 
and back. The lesions were thought to be warts, and little atten- 
tion was paid to them. In course of time the tumors increased in 
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number, until in 1906 there were more than seventy of the lesions, 
varying in size from a millet-seed to an English walnut, asym- 



Fig. 2. — Case I. Rodent ulcer of inner angle of left eye. Aeanthoma adenoides oysticum 

on face and forehead. 



Fig. 3. — Showing histologic features of a tiTpical tumor in acanthoma adenoides cysticum. 
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metrically distributed over the face, neck, and chest. The majority 
of the tumors Avere mushroom-shaped, with a short pedicle and a 
shiny, button-like top. In 1907 one of the growths was excised 
and examined microscopically'' by'' Dr. Frank J. Hall. It was found 
to be a ty^pical acanthoma adenoides cy'^sticum of Brooke. 

Prior to the case coming under the care of Dr. McCandless 
some of the lesions had been curetted, cauterized Avith acids, or 
treated AA’'ith an electric needle. Since the patient has been in his 
charge, dependence has been placed for the most part on the 
.x’-ray^s. About one year ago a small cystic tumor appeared at the 
inner canthus of the left eye, at a point AA'here, so far as knoAA''n, 
no lesion had prcA'^iously'' existed. In the course of a fcAV AA’'eeks 
this tumor broke doAAm and an ulcer developed, clinically'' indis- 
tinguishable from an epithelioma. Despite treatment this ulcer 
has continued to increase in size. 

Examination: The patient is a AA''ell-preserved AAmman, Avith 
brown hair and ey'^es. Irregularly scattered over the face, neck, 
and trunk are sixty or more solid tuberous growths, varydng in 
size from a pin-head to an ordinary'' checker. Many of the lesions 
are tender on pressure, although only'' a few show evidence of the 
presence of inflammation. Several scars, the sites of lesions that 
have been remoA^ed, are to be seen on the forehead and chin. At 
the inner angle of the left eye, and extending doAvnAvard to the 
ala of the nose, is a superficial ulcer, triangular in outline, AA''ith 
rounded, shiny^, indurated borders. Permission to perform a 
biopsy AA'as refused. Although some of the nodular lesions shoAA''ed 
inflammatory^ or ulcerative changes it is probable that these were 
coincident AAuth healing, and AA^ere the result of treatment. 

Case II. — h. T.; female; married; liouseAA’^ife; aged tAA''enty'^-three 
y'ears. This patient Avas first admitted to Professor Walter S. 
Sutton’s service (surgical) at the UniAmrsity'' Dispensary, and 
later Avas referred by him to the dermatologic department for 
observation and treatment. 

Family' Plistory': This patient is the daughter of the AA'oman 
AA'hose case history has just been given. She also has a daughter, 
three y'ears of age, but the child’s skin is free from lesions of aiiA' 
kind. 

Personal History: The patient is a native and a resident of 
Wyandotte County, Kansas. Her general health has ahvays 
been excellent. 

Present Illness: In August, 1905, the patient first noticed the 
presence of several small, flat-topped '‘moles” on her forehead, 
face, and neck. The little tumors AA''ere pink in color, painless on 
pressure, and irregularly distributed over the affected areas. 
Since that time a ncAv papule has occasionally appeared, the 
older ones, AA'ith a single exception, having ceased to increase in 
size after they had attained the diameter of a grain of AA'heat. In 
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the exception noted the lesion, wliich was located on the right 
side of the neck, near the hair margin, broke down, in January, 
1911, and the resulting ulcer gradually increased in area until it 
was a centimeter or more in diameter. The margin was elevated, 
nodular, and pearly, and, when the growth was excised, by Dr. 
Walter Sutton, in December, 1911, it was found to be a typical 
rodent ulcer. 



Fig. 4. — Case II. — Multiple rodent ulcers, showing size and distribution of lesions. 


Examination: The patient is a brunette, with brown hair and 
eyes. On parts other than the face and neck her skin is smooth 
and unmarked. The texture of the skin of the face is somewhat 
coarse, and there are present, even in the winter time, large numbers 
of freckles. The integument is soft and pliable, however, and 
there is no suggestion of xeroderma. Scattered irregularly over 
the forehead, face, and neck are a number, fifty-two in all, of small, 
flat, or round-topped, somewhat burnished, flesh colored papules, 
varying in size from a millet-seed to a large grain of wheat. The 
little nodules are firm to the touch, and painless on pressure. 
None are broken down or ulcerated. Three of the lesions ivere 
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excised by means of a small cutaneous punch, under cocaine 
anesthesia, and examined microscopically. All three were similar 
in structure, typical epitheliomas of the rodent ulcer type, the 
proliferating elements being derived from the basal layer of the 
epidermis. 



Fig. 5. — Case II. — Showing histologic features of a characteristic lesion. 


Treatment. Practically all of the remaining tumors have been 
removed by means of Pusey’s carbon dioxide snow. The method . 
is almost painless, and proved exceedingly'- efficacious, only a 
small depressed scar remaining to mark the site of each former 
growth. The comparatively slight amount of irritation resulting 
from the application of this agent renders it far preferable to the 
needle or to chemical caustics or the curette in cases of this char- 
acter. More than a year has elapsed since the first growths were 
removed, and no untoward symptom of any kind has developed. 

While it is hardly probably that the presence of acanthoma 
adenoides cysticum in the first case here reported had any direct 
bearing upon the subsequent appearance of the rodent ulcer, the 
fact that the patient’s daughter developed tumors of a malignant 
type is exceedingly suggestive of a more than casual connection 
between the two conditions. Judging from a fairly exhaustive 
study of three different cases of acanthoma adenoides cysticum, I 
believe the lesions to be embryonic in origin, and similar, in some 
respects, to those of syringocystadenoma. The evenness and 
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regularity with which the epidermal processes extend into the 
adjacent connective tissue, the retention of many of the character- 
istic contoural and tinctorial qualities of the epithelial elements, 
the freedom from associated plasma-cell infiltration, and in the vast 
majority of instances the total absence of malignant tendencies 
of any kind all point to the correctness' of this hypothesis. 

On the other hand, in rodent ulcer and allied types of epitheliomas 
one of the most distinctive and striking features is the apparent 
freedom of the grmvth from guidance or restraint of any kind, and 
the manifest insatiable desire of the constituent cells to tear down 
and destroy normal structures with which thej^ come in contact. 

Although the parasitic nature of malignant growths in man is 
as yet unproved, the result of the investigations of Erwin F. Smith® 
and others on a strikingly similar disease in plants (“crown gall,” 
due to the bacterium tumefaciens) is encouraging, and it is prob- 
able that the discoverj'^ and isolation of the causative organism, 
or organisms, is only a matter of time. Certain states and con- 
ditions of the skin undoubtedly’- predispose to attacks of this kind, 
and a suitable soil may be inherited as well as acquired. That the 
changes occasioned by the presence of such an affection as acan- 
thoma adenoides cysticum renders the skin more susceptible to 
cancerous involvement, however, I consider improbable, and 
unproved by the evidence now at our disposal. 


THE USE OF ANTITYPHOID VACCINE DURING THE COURSE 

OF AN EPIDEMIC.i , 

By C. J. Hunt, M.D., 

PENNSYLVANIA STATE DEPARTMENT OF HEALTH, HARRISBURG, PENNSYLVANIA. 

Previous Reports. The use of antityphoid vaccine in military 
and civil life, particularly in institutions, has been carefully studied. 
The statistics which have been compiled have presented most 
prominently the tj’pes of local and general reactions observed, 
the strains of microorganisms used, and, to a much less extent, 
studies upon agglutinins, bacteriolysins, phagocytosis, and some 
rather insufficient references to the “negative phase.” 

However, records of its use as a prophylactic agent during the 
course of epidemics have been meagre. The earliest record is that 
by Cullinan, of Dublin (quoted by Wright®), who reports inocu- 
lations of over 500 persons during an epidemic lasting five months 


9 Moore, Jour. Cutan. Dis., 1912, p. 515. 

^ Head in the Section on Medicine of tbc College of Physicians of Philadelphia, April 2S, 1913. 
- British Med. Jour., October 2G, 1901, p. 122G. 
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in tlie Richmond Asylum. Among those inoculated only 1.35 per 
cent, contracted the disease, all of whom were in the incubation 
stage of the disease at the time; 14.9 per cent, of 114 uninoculated 
nurses subsequently developed typhoid fever. Leishman,^ Wright, 
and Semple inoculated 100 attendants in the Barming Asylum 
during the Maidstone epidemic in 1897 ; none of those vaccinated 
developed the disease. 

It was used extensively in an epidemic in Torrinton,^ Connecticut, 
during the summer of 1911, only one case occurring among those 
vaccinated. Russelb mentions its use during an epidemic in Cuba 
in which 2500 marines were subject to exposure, and again in Cedar 
Rapids, Iowa, during 1912. Raveneh refers to its use during an 
epidemic in a small AYisconsin town during the same year. Vincent’ 
reported the results obtained by him in Algiers and Morocco. 
However, as was subsequently pointed out by hletchnikoff/ the 
disease was endemic and not epidemic in the countries in which 
Vincent’s studies were made. 

Spooner® reports the results of his observations in a small com- 
munity in Vermont, in which 65 persons were exposed. 29 of these 
were inoculated after 17 cases of typhoid fever had been reported; 
19 persons refused vaccination; 5 (26,3 per cent.) of the latter 
developed the disease, while only 1 (3.5 per cent.j of the 29 inocu- 
lated persons became ill. 

In these reports, it should be observed, the origin of the infection, 
the means of transmission, the time of disinfecting the transmitting 
agent, and the relation of the use of vaccine to the period of 
pollution and use of the transmitting agent have not been noted. 

It is the purpose of this paper to contribute to the literature, 
studies on the use of vaccine during the course of an epidemic 
in Troy, Bradford County, Pennsylvania. The writer was assigned 
. in charge on October 12, 1912, by Dr. Samuel G. Dixon, Commis- 
sioner of Health, by whose permission the results are presented. 

Troy Epidemic. A brief history of the essential features must 
be given, although the full report’® has been published elsewhere. 

The Troy epidemic was entirely water-borne. It was designed 
that the water should be obtained from a combination of spring 
and ground-water supply, but there is reason to believe that it 
always included the waters of a stream which traversed the points 
of collection. The deposition of sewage near the stream occurred 
some time during the month of August or early in September, 
and was traced directly to a typhoid carrier; the latter, a male, 


® Jour. Roy. Inst. Public Health, London, 1910, vol. xviii. 

* Russell, Jour. Amer. Med. Assoc., October, 1912, p. 1308. 
Loc. cit. 

’’ Bull, do I'Aoad. de M6d., Paris, December, 1911. 
s Acad. des. Sci., Paris, June, 1912. 

* Jour. Amer. Med. Assoc., October, 1912, p. 1359. 

Hunt, Jour. Infcc. Dis.. Chicago, May, 1913. 


® Ibid. 
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aged twenty-four years, had suffered with the disease, from which 
he had fully recovered, seven mouths prior to the epidemic. The 
examination of his feces and urine Avas uegatiAm on the first attempt; 
on the second examination, made some six Aveeks after the onset 
of the epidemic, eight to ten colonies of the Bacillus typhosus AA'ere 
recoA'ered from each cubic centimeter of the diluted feces; these 
AA'ere properly identified, and AA'ere subsequently used to study the 
agglutination of the sera from patients in Troy. 

After an unusual period of drought there AA'ere tAA'O successiA'e 
and unusual rainfalls, the first one occurring on September 15 
and the second during a period of three days, from September 22 
to 25 inclusiA’e. 

The onsets of the cases occurred at the maximum betAA'een eleven 
and fourteen days after each rainfall. The tAA'o curves produced 
(as determined by dates of onsets) show the fastigia occurring on 
September 28 and on October 8 to 11. The AA’ater was probably 
continuously polluted from September 15 to October 14, AA'ith tAA'o 
periods of maximum pollution occurring immediately subsequent 
to the rainfalls mentioned. During this period there AA'as a gradual 
subsidence of the flood AA'aters, so that at the time of disinfection 
on October 14 the stream Avas practically at its normal Aoaa'. How- 
ever, there was normally no period of subsidence of the AA'aters 
used for the municipal supply because the reservoirs AA'ere insuffi- 
cient for storage purposes. These factors are of importance as 
aiding in the continuance of the infecting agent, and AA'ould 
indicate that while some dilution of the seAA'age undoubtedly 
occurred, there was a continuing pollution to AA'hich the users of 
the AA'ater AA'ere exposed up to the date of disinfection of the supply 
and of the distributing system. A careful study of all conditions 
indicates that the incubation periods of the last persons to be 
infected would extend to about NoA'ember 3 or 4. 

The population of the borough is remarkably stable; AA'hile there 
AA’ere certain cases occurring in the toAA'uships, the.y haA'e been 
inclnded in the census AA'hich was carefully made by agents of the 
State Department of Health. The latter sIioaa's that 1343 persons 
had constantly used the AA'ater supply, and these constitnte the 
number who AA’ere exposed to infection by typhoid fcA'er from that 
source. There AA'ere 229 cases deA'eloped during the entire epidemic, 
of which but 4 cases were shoAA'n to haA'e been secondary. 

A mixed A'accine was used, made according to the following 


formula: 

S3TinKe 1. 

S.vrinRC 2, 

Syringe 3. 

Bacillus typhosus . 

500 

1000 

1,000,000,000 

Bacillus paratyphosus A 

250 

500 

500,000,000 

Racillus paratyphosus B 

250 

500 

500,000,000 

The organisms used were strains in use 

in the United States 

Army Laboratories. 

The inoculations AA'ere 

given 

eA'ery nine or 


ten days. 
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The tabulation of the use of vaccine sliows that of tlie 1343 who 
were definitely exposed to the infection, 761 (or 56.56 per cent.) 
persons received inoculations, while 582 (or 43.32 per cent.) persons 
were not vaccinated. If the total number of persons exposed after 
deducting 127 persons already sick is used as a basis it would 
be shown that 62.5 per cent, of those exposed but apparently well 
at the time of the first inoculation received vaccine. 

The first inoculation was given during the week beginning 
October 14, and while all were not inoculated on the first day, the 
statistics which are presented are based upon the relation of 
inoculation to the individual dates of onset. 

Age and Sex. The study of the age and sex of those inoculated 
is of some interest; the age periods of the greatest number 
of persons vaccinated were between fifteen and thirty-five years. 
However, the predominant age in relation to the morbidity was 
between five and twenty years. This maximum morbidit}^ occur- 
ring at a relatively early age, as contrasted with the age period 
usuallj’^ considered most susceptible, was an important factor in 
the study of the susceptibility of the community as a whole. The 
wide latitude of susceptibility is shown by the ages of those who 
Avere ill, ranging from two and one-half to eighty-four years. It 
should be noted that this community had always been typhoid- 
free, and that acute bacillary disease of the intestinal tract was 
relatively unknoAvn. The ages of those vaccinated conformed to 
this Avude range of susceptibility, ranging from one and one-half 
to seA'-enty-nine years. 373 (or 49.2 per cent.) presented for A^ac- 
cination AA^ere males, AAdiile 388 (or 50.8 per cent.) were females. 

Relation of Tiiaie of '\^accin.a.tion to JMorbidity. Of the 
229 cases, 127 deA^eloped the disease prior to October 14, the date 
of first inoculation, and 102 became ill subsequent to that date. 

The morbidity in relation to the total number of persons A^acci- 
nated and unvaccinated sIioaa'^s: 


Number of persons v.accinated 7G1 

Number of persons v.accinatccl but dovelopins typhoid fever ... 37 (or 4.SG%) 

Number of persons not vaccinated .'5S2 

Number of persons not vaccinated dcvclopinR tj"plioid fever prior to 

October 14 127 

Number of persons not vaccinated and well prior to October 14 . 455 

Number of persons not vaccinated dovelopinj; the di.scasc subsequent 

to October 14 G5 (or 14.28%) 


That is, of all persons AAdio remained aa^cII up to and including 
the date of first inoculation, 4.86 per cent, of the vaccinated and 
14.28 per cent, of the unvaccinated developed the disease. 

The first inoculation Avas given on October 14 and the third 
on November 3. BetAveen these dates, 35 of the 37 onsets in A^acci- 
nated persons occurred at varying periods. The inoculation period 
of those last infected corresponds to the limitations of these same 
dates, and Avould extend to November 4. 
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jMorbidity and Mortality of the Vaccinated. The clinical 
evidence of typhoid fever in the 37 vaccinated persons occurred in 
28 persons after the first inoculation, in 7 persons after the second, 
and in 2 persons after the third inoculation. 

The clinical features in the vaccinated are of importance and the 
analysis of 19 cases shows the following: 

1. The Onset. This was prolonged in every case; the only evi- 
dence of acceleration of onset ivas the appearance of a recognized 
temperature (which became continuous) shortly after vaccination 
in a majority of the cases. 

2. The Type of Temperature. There was no apparent modifi- 
cation; in all cases it was of continued type, the regular morning 
remission being noted in the majority, and the defervescence was by 
lysis. 

3. The Duration of Illness. The average for all not having a 
relapse was twenty-eight days, the shortest twenty-one da^'^s, the 
longest thirty-one daj^s. 

4. Relapse. This occurred in 6 (or 31.5 per cent.); in 1 case the 
entire period of illness lasted over one hundred daj'^s. 

5. The Complications. Among these may be mentioned the 
effect on the nervous system, 5 showing marked delirium. Acute 
nephritis followed in 2 cases; this cannot be accounted for by 
reason of previous nephritis or any other factor than the present 
illness. Intestinal hemorrhage occurred in 3 cases, thrombosis 
and phlebitis in 2 cases, and a lobar pneumonia in 1 case. 

6. The Mortality. There was one death of those vaccinated, 
a mortality of 0.27 per cent. This patient, a female, aged seventeen 
years, received one inoculation on October 18. Date of onset, 
October 21; the patient was confined to bed November 5; pneu- 
monic dulness, lower lobe, right lung, November 12; severe intes- 
tinal hemorrhage November 16; death on November 21. In 
contrast with this there were 17 deaths among the unvaccinated, 
a mortality of 8.85 per cent. The case mortality during the entire 
epidemic was 8.29 per cent. 

These results are not in agreement with the statement made 
by Spooner that the course of the disease is modified by prophy- 
lactic inoculations of vaccine. Nor is it possible to compare these 
statistics with the work of Cullinan or Spooner. The former gives 
the statistics of an epidemic continuing over a long period of time, 
the percentage of positive and negative results being for two classes 
of individuals. Spooner’s work, while more useful as a means of 
comparison, does not state the relation of the use of vaccine to 
the use of the transmitting agent. 

The argument in favor of the use of vaccine under these condi- 
tions is found in the relative percentage of morbidity of vaccinated 
and unvaccinated, strengthened somewhat by the' fact that the 
larger proportion of the population received vaccine and the smaller 
percentage of those developing typhoid occurred in the vaccinated. 
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However, it should be noted that the usual morbidity in water- 
borne epidemics varies from 2 per cent, to 10 per cent, of the popu- 
lation. That portion of the morbidity occurring prior to the first 
use of vaccine in Troy was 9.45 per cent., and the total morbidity 
was 17 per cent, of the population. Over 58 per cent, of those 
becoming ill after October 14 show onsets within five days of that 
date. Hence the conclusion is formed that some other factors 
were of importance in determining the value of vaccine in the 
epidemic — ^namely, the time, degree, and continuance of pollution 
and the broader problems of susceptibility of the exposed and 
virulence of the infecting microorganisms. It would not seem 
advisable to place too much value upon the use of vaccine until 
these factors had been considered. 

It is obvious that the results obtained would vary with every 
epidemic reported, as the factors relating to pollution and the 
continuance vary. However, the underlying principles in the 
use of vaccine would be the same. 

The 2 cases developing typhoid fever after the end of the incu- 
bation period for all cases infected are of importance. The first 
case, E. A., female, aged twenty-seven years, graduate nurse, 
received the first inoculation on October 25 and the second on 
November 4. The first subjective evidences of the disease were 
noted on November 5. This was followed by the development of 
temperature which ran a normal course, subsiding by lysis to 
normal on November 25. The recrudescence appeared on December 
1 with a temperature course lasting for two weeks. The patient 
gave the usual history and clinical picture of typhoid fever. It 
is altogether probable that this patient was infected just prior 
to the disinfection of the water supply; she may have been a 
secondary case, although there are reasons to exclude the latter 
factor. 

The second case, H. B., a male, aged twenty-three years, is of 
greater interest. He received his first inoculation on October 16, 
the second on October 26, and the third on November 10. The 
onset of temperature occurred eight days later, November 18, 
and ran the usual typhoidal course, returning to normal by lysis 
on December 4. During the course of the disease he suffered 
slight intestinal hemorrhage, but there were no other evidences 
of complications, and recovery was uninterrupted and complete. 

Even if the incubation period had been the maximum of thirty 
days noted in a small percentage of cases, his onset would date 
four or five days subsequent to the abatement of the source. Re- 
gardless as to Avhat time and Avhere he acquired his infection, the 
development of the disease in its typical form, occurring eight 
days after the third inoculation, would suggest that antibodies 
had not been created in sufficient amounts to give protection. 

Determinative Usage. The value of an antivaccine of this 
type during the course of an epidemic seems to be determined by 
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the time of its use in relation to many factors, of which the principal 
ones are as follows: 

1. The Abruptness of Pollution of the Transmittinci Agent. With 
the common agents — namely, water, milk, and ice-cream — there 
is the Avidest latitude for a long-continued or an abrupt pollution 
to occur. It is during epidemics in Avhich these are the agents 
that the use of a vaccine must be most carefully considered. Its 
use to prevent infection through all other agencies is apparently 
as Amluable as its use in military and institutional experience 
seems to indicate. Hmvever, in an abrupt and unrecognized 
pollution the actual benefits are questionable, and it is far from 
being proved that it is wise under such conditions to use it until 
the ineubation period of those early infected has ended or until 
careful exelusion by blood culture indicates that the applicant is 
not already a potential patient. 

2. 77te Degree of Pollution. It is obvious that a small amount of 
sewage introduced into a large Amlume of Avater Avould lessen the 
possibility of infecting the users of that supply. If there is a 
mass pollution of the supply the epidemic tends to assume the 
explosiA'e character so frequently recorded inAvater-borne epidemics. 
Other factors influence the results Avhen the agent is other than 
Avater, but the principle is constant. When mass pollution occurs 
the immediate results are similar to those Avhen the pollution 
is abrupt, but less concentrated, and the use of a vaccine during 
the early portion of the epidemic must depend on a careful analysis 
of each applicant, not only as to his immediate physical condition, 
but also as to his use of the suspected or knoAAm source of infection. 

3. 'The SuscejAibilitg of those Exposed. IndiAudual suscepti- 
bility is too large a subject to discuss Avithin the limitations or 
purposes of this article. HoAveAmr, Avhen a community has for 
a long period used a Avater supply AAdiich is constantly carrying 
seAvage, the indhdduals seem to develop AA'hat has been called by 
Adami'i an “accustomance” to long-continued and often repeated 
minimal doses of toxins of the infecting microorganisms. This 
resistance is not apparent but real. One Pennsylvania toAAm using 
a knoAvn seAvage-polluted stream has suffered Avith endemic bacillary 
infections for manj*^ years. During the past ten years upAA^ard 
of 90 per cent, of those deAmloping typhoid fever haAm been children. 
In Troy the high-case morbidity (17 per cent.) and the community 
history suggest the importance of a community resistance, and it 
Avould seem that the results of the use of Amccine Avould be modified 
by this acquired resistance. 

4. 'The Virulence of the Sjjecific Strain causing the Epidemic. 
This has been shoAAm to be of importance in many epidemics occur- 
ring in Pennsyhmnia. Tavo types servm to illustrate its importance. 


” Principles of Pathology. 
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T]ie mortality as recorded in an epidemic in Indiana County was 
14.8 per cent.; tlie residents were, for tlie most part, foreign-born 
and accustomed to the use of promiscuous water supplies. The 
organisms were transmitted by means of a spring-water supply 
from cases suffering with a virulent form of the disease. In the 
Troy epidemic the strain of the bacillus causing the epidemic was 
recovered from a carrier and the mortality was 8.29 per cent. 
These two epidemics were water-borne and the abruptness of the 
onsets and the degree of pollution were similar. The difference 
in mortality can be explained only by the difference in virulence 
of the specific strain of the microorganism, and to a less degree 
the susceptibility of those who were infected. 

5. The Tivie of Use of the Vaccine in Relation to the Use of the 
Source of Infection. This is obviously of the greatest importance. 
If the infection of patients occurs as the result of a high degree 
of pollution which has been quickly established it is probable that 
vaccine prophylaxis will be of no value. However, in epidemics 
in which there is a low degree of pollution, even if the pollution 
occurs abruptly, the insusceptibility of many of those exposed 
will prolong the incubation period; in others, the infection may 
occur late during the cour.se of the epidemic, and, in addition, 
there are unexplained cases occurring over a long period after the 
epidemic has .subsided. After exercising care to analyze each 
applicant’s case the prophylactic use of vaccine may seem advisable 
in these latter cases. 

6. The Number of Bacteria or the Amount of Vaccine Used. In 
no other condition does the number of microorganisms or the 
amount of vaccine assume the same importance as in persons 
who are in the prodromal stage of the disease. It is, at least theo- 
retically, unwise to give maximum prophylactic inoculations to 
such persons. It is desirable, during an epidemic (if the patient 
is not in the prodromal stage of the disease), to establish immunity 
as quickly as possible and with the least number of inoculations. 
This implies an increase in the dosage, which is opposed to the 
underljdng principles of vaccine immunization. The production 
of active immunity by the formation of specific antibodies cannot 
be done in a hurry. The use of larger doses than are used at 
present has already been shown to be followed by undesirable 
phenomena in healthy persons. Hence for two very good reasons 
it would not seem advisable to give maximum doses to a 
healthy person and much less to one who is a potential case of 
typhoid fever. 

7. The Possibility of the Existence of a “Negative Phase,” which 
was first discussed by Wright,^^ ,^ot been absolutely eliminated 
from consideration, although Leishman states that the dangers 
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are more theoretical than real. Russelh^ quotes Cullinan, Leishman, 
and the “consensus of opinion of the 1907 International Congress 
of Hygiene” to prove its unimportance. Leishman^' also states 
that the most important evidence must come from actual practice 
rather than from laboratory experiment. The “actual , practice” 
in Troy indicates the inadvisability of adding large doses of toxins 
to patients whose poise between susceptibility and resistance 
already hangs in the balance. If an interval of decreased resistance 
does exist between inoculation and the formation of antibodies 
it is of the greatest importance in those who have been exposed 
to infection. The first opinion entertained after studying the 
Troy cases was in agreement with Spooner/^ who suggests “an 
acceleration of onset” in the infected vaccinated case. A closer 
analysis fails to confirm his opinion; the prolonged incubation 
period in all cases, the delayed onset until many days after the 
second inoculation in 4 cases and until seven days after the third 
inoculation in one case, outweighs the appearance of the occurrence 
of clinical evidences of disease in 11 cases coincident with the 
first inoculation. On the other hand, the negative phase is believed 
not to last more than “several days” (Wright) unless it is prolonged 
by large doses. While no positive statements as based on the 
Troy cases can be made it is to be inferred that resistance to the 
infecting bacilli had been temporarily lessened. 

8. The Types of Vaccine so far used during epidemics have been 
limited to strains of the Bacillus tj'phosus only. In Pennsylvania 
epidemic experience has suflBciently justified the very certain belief 
that the paratjqihoid fevers and, to a certain extent, infections by 
organisms of the Gaertner type are endemic and may be almost 
as great a menace as are infections by the Bacillus typhosus. 

The studies of atj^iical cases in Coatesville, Iselin, and elsewhere 
indicate the prevalence of mixed infections, particularly when 
water-borne. For this reason vaccines which include other forms 
would seem to be of greater value than a vaccine including only 
the Bacillus tjqihosus strains. , 

Lyons^® studied paratyphoid vaccine therapy after observing 
that an attack of typhoid fever and the use of antityphoid vaccine 
failed to protect against paratyphoid fever. Kabeshima^^ inocu- 
lated 300 men with mixed vaccine containing typhoid and para- 
typhoid strains, because the hospital admissions for three years 
showed paratyphoid fever was eight times in excess of typhoid 
fever. The results of his observations were apparently highly 
satisfactory. 

Riesman,^® in a recent report to the College of Physicians of 

Boston Med. and Surg. Jour., January' 5, 1911, 
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Philadelphia, reviewed cases of paratyphoid fever under the sug- 
gested title of “entericoid fever,” and emphasized the value of 
mixed vaccine. The absence of a co-immunity between micro- 
organisms of the typho-colon series was shown in his cases, as all 
had had typhoid fever within three and one-half to twelve years. 

A mixed vaccine of this t.ype in epidemic work has not previously 
been reported. So far as the prevalence in Pennsylvania is con- 
cerned the value of a mixed vaccine in routine immunization is 
emphasized. In epidemic use it would be limited to those who 
had not been exposed to the original source of infection. 

In a report*® of this epidemic it was stated that “the use of anti- 
typhoid vaccine was an important factor in preventing a number 
of cases.” By this was meant the prevention of secondary cases 
and the cases which practicallj’' always occur in the aftermath 
of a water-borne epidemic. The latter form an interesting study, 
since they occur even when engineering interference is prompt and 
apparently efficient. It maj'' be they are infected from carriers 
(formed during the epidemic), and should be included among the 
secondary cases. 

The pertinent conclusions from the studies made in this one 
epidemic indicate the little value antityphoid vaccine has in limiting 
the number of cases and in modifying the process in the individual 
case. It would seem since antityphoid serum confers relatively 
a more immediate and fairly strong immunity that a serum would 
be of some advantage during such an epidemic. The use of vaccine 
should bejimited to those not already infected, that is, to prevent 
secondary' cases. To this end the individual history and diagnosis 
by culture would determine its use. 

I desire to express my great appreciation to the physicians in 
Troy for the opportunity to study their cases, and to these same 
physicians and those from Canton and Towanda who assisted in 
the administration of vaccine. 


A STUDY OF CASES OF ACTINOMYCOSIS. 
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CLINICAL SURGERY, OPERATIVE SURGERY, AND ANATOMY IN MC GILL UNIVERSITY. 

(Prom the Pathological Laboratories of the Royal Victoria Hospital, Montreal, under the 
direction of O. C. Gruner, M.D.) 

A STUDY of the clinical histories and subsequent course of the 
cases of actinomycosis in the Royal Victoria Hospital during the 
past twelve years has revealed many features of great interest, 
•ine tact that the disease is not uncommon in rural communities. 


” Hunt, loc. cit. 
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and that it is frequently mistaken for tuberculosis, _ or even malig- 
nant disease, even by the most astute diagnosticians, renders it 
advisable to discuss the character of the disease, since an early diag- 
nosis is important if suitable lines of treatment are to be adopted. 

The history of the subject may be briefly summarized as follows: 

A disease occurring in cattle, in which the chief symptom was 
swelling of the jaw, was described by Le Blanc in 1826. A similar 
condition was mentioned by Professor Dick in 1833, and he sur- 
mised that the same disease occurred in man. In 1845, Langenbeck 
described a case of vertebral caries in a young man, the pus from 
which contained numerous sulphur-like granules. In 1850, Devain 
described a tumor of the jaw in an ox, the pus from which contained 
yellow granules similar to those described by Langenbeck. He 
stated that, microscopically, the characters were neither those of 
tubercle nor of malignant disease. In 1858, a case in which the 
thorax was affected was described by Lebert, and similar cases 
were reported about the same time by Laboulene, Robin and 
others. A disease known as mal di rospo in Italy, in which the 
prominent symptom was a tumor of the jaw, was studied by Rivolta 
in 1863, and five years later he discovered rod-shaped bodies in 
the pus. He was unable to inoculate successfully, but later estab- 
lished the identity of the disease in the horse, dog, and most of 
the domestic animals. 

While isolated cases were discovered after this date, it was not 
established until 1877 that* the peculiar rod-like bodies found in 
the jaw in tumors of oxen were the cause of the disease. 

Bollinger, and his botanical colleague Hartz, of hlunich, recog- 
nized the parasitic nature of the bodies and gave the name “ray 
fungus” to them, owing to their radiate appearance. In 1878, 
Israel described two cases of a new form of mycosis in man, and 
isolated the fungus from multiple abscesses. The following year 
Ponfick found the same fungus in a prevertebral abscess, and 
suggested the identity of the disease in man and in animals. Johne 
successfully inoculated an ox with the yellow granules. The latter 
were first studied by Perrocito in 1875, who noted their occur- 
rence in what was considered osteosarcoma of the jaw. In England, 
Auckland (1899) was the first to meet with a case in man, the 
liver being the part affected. The disease was studied in animals 
in the United States by Bellafield, of Chicag;o, in 1883, and Murphy 
described similar cases in the human subject shortly afterward. 
The first case recognized in the human subject in Canada was 
diagnosticated in the Royal Victoria Plospital, Montreal, in 1900, 
in a case of persistent lumbar sinus of obscure origin under the 
care of the late Dr. James Bell, at whose instigation Dr. A. G. 
Nichols Avas able to demonstrate the fungus. 

Geographical Distrihidion of the Disease. The environs of 
Berlin, Germany; the salt marshes of Russia;' Italy; Austria: 
part of England; North America, 
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In our own cases the remarkable fact was noted that with the 
exception of three or four cases they all came from locations within a 
hundred miles of Montreal. One small strip along the St. Lawrence 
River furnished a large number of our cases, and the other locality 
was south of Montreal and in the eastern townships. In the city 
itself several cases have occurred, all in the north or east of the 
city. The reason lies in the fact that there is a greater opportunity 
for infection in these localities. 

Season. It is a remarkable fact that nearly all our jaw cases 
come to us between September and January (see List of Cases), 
while the abdominal and pulmonary cases are usually admitted 
late in the spring, having, however, complained of symptoms for 
a considerable period (see List of Cases). This is natural when one 
considers the mode of infection from grain. The lesion on jaws 
makes itself apparent earlier, while the deeper abdominal conditions 
take longer to manifest themselves. In cattle the disease is most 
common in dry-feeding periods. 

Sex. Males are infected much more frequently than females. 
In our series of 37 cases only 9 were females. 

Appendix 1 female out of 13 cases. 

Left groin .... 2 females out of 3 oases. 

Cervicofacial . ... 6 females out of 19 cases. 

Others 0 females out of 2 eases. 

Females usually take better care of their teeth, and are less 
liable to chew straws, or to be brought into contact with infection. 

Age. The youngest case was aged ten years, the oldest, fifty- 
four years. Most frequently the age ivas between twenty-five 
and thirty-five years. The disease is rare in children. 

Occupation. Males; farmers, 19; laborers, 5; steam-fitters, 2; 
clerks, 2; superintendent of car works, 1; electric engineer, 1; brick- 
layer, 1 ; grain merchant, 1 ; millwright, 1 ; cheesemaker, 1 ; merchant 
(country), 1; lawyer, 1. 

Race. No race seems immune. All of our cases have occurred 
among whites, but since negroes are not numerous in the affeeted 
region, our own statistics afford us no data under this heading. 

Methods of Infection. The organism is widely distributed in 
nature and is easily isolated from certain grasses. Direct con- 
tagion is denied by many observers (Leith). On the other hand 
there have been cases reported where men have contracted it 
from aninials infected with the disease (Barazac mentions two 
cases). Finally, at the Royal Victoria Hospital, one of the earliest 
cases occurred in a nurse who had been attending a case of actino- 
mycoMs. The proof for direct infection is not very convincing, 
but the above case and other suspicious ones render it likely that 
1 does occur at times if the conditions for infection are favorable, 
inere is not much evidence in favor of direct infection from animal 
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to animal, and there is considerable evidence against it, with one 
interesting example. Salmon put twenty-two healthy cattle with 
infected ones for a period of four months and none developed the 
disease. 

Infection by Milk. The mammse of cattle are rarely infected 
by the disease. If the disease originated from milk we would expect 
to see it more frequently in babies, in whom, however, it is exceed- 
ingly rare. 

Infection by Food. Here also several factors exist which do not 
permit the probability of infection; (1) The parts affected by 
the disease are not used for food, and (2) the ordinary process of 
cooking destroys the organism. 

Inf ection from Plants. There are numerous examples and experi- 
ments which go to prove that direct infection from plants can 
take place. Johne found a husk covered with fungus in the tonsil 
of a pig, and several French cases are reported where injuries have 
occurred while handling grain, followed a few days later by the 
appearance of the disease. 

Conditions Necessary to Infection. Johne, in 1888, fed animals 
on food mixed with cultures of the organism, but in no case did 
the disease develop. It is to be noted that in all our jaw cases 
of actinomycosis we have never had abdominal infection. The 
favorite sites of intestinal actinomycosis are the cecum, appendix, 
and rectum; in the pulmonary cases it is most frequently right- 
sided, and attacks the base rather than the apex of the lung, in 
contrast to its kin tuberculosis. 

It has been proved by Johne and others that cattle fed on viru- 
lent cultures will not acquire the disease. It seems that the carrier 
of the microbe must be able to penetrate the surface (chewing 
straw), or there must be some abrasion present, for example, 
soft spongy gums around a carious tooth. The proof of this in 
all our jaw cases lay in the fact that the teeth on the affected side 
were in bad condition, and that the disease affected either the 
npper or lower jaw according to the situation of bad teeth. The 
fact that the presence of an ulcerated surface is needed to permit 
the entrance of the organism into tissues explains why the disease 
is more common in the appendix and rectum. According to sta- 
tistics, there are inflammatory changes and small ulcers, etc., 
in the appendix in 75 per cent, of healthy adults. Again, in this 
region the process of movement is retarded; the fecal mass is 
becoming more solid and remains longer in the area. Solid particles 
themselves may cause abrasions which permit the entrance of 
the organism. For the same reasons the rectum is more likely to 
show superficial ulceration. The reason that ulcer of the stomach 
is not more often affected is because the acid of the stomach pre- 
vents the growth of the organism. In fact, it is rare to see secondary 
infection of any chronic ulcer by actinomycosis. It seems to 
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flourish best in acute lesions. It has been reported as occurring 
in typhoid ulceration. 

Injection hy Inhcdcition of Dust While Thvcshiny . Pulmonary 
infection by inhalation may occur, but this is rare. Israel pointed 
out that it was impossible without some associated injury to the 
tissue of the lung. In one ease the disease started around a por- 
tion of an aspirated tooth, and in another a barley beard was the 
originator of the focus. Again, in all our pulmonary cases there 
had been abdominal symptoms previously. In one case the 
appendix abscess was opened, drained, and healed, and one year 
later an abscess developed over the thoracic wall, which was 
opened and drained. The appendix condition had apparently 
healed up, the mass disappeared, and all that remained was the 
scar. Again, the fact that it most frequently involves the lower 
lobe of the right lung is also strong evidence in favor of infection 
via the appendix — that is, ascending infection. It is not necessary 
to have a marked appendix lesion to have pulmonary symptoms, 
but if the appendix were examined in every case of pulmonary 
actinomycosis we should most likely find some evidence that the 
organism had gained an entrance to the circulation from that 
site. In left-sided cases the seat of the original trouble is probably 
the rectum. In two cases the original trouble was in the groin, 
in another the abdominal wall. The organism spreads, as stated 
above, by blood, but occasionally by lymphatics, as in a case of 
primary rectal infection reported by Bevan, in which the inguinal 
glands were involved. The fact that injury is necessary for the 
entrance of the organism is further emphasized by the fact that 
' cattle living on salt marshes which are periodically covered by the 
sea are more susceptible, the jaw being injured by sand-shells, 
etc. 

Bostrom observed beards of grain in 11 cases. Frequently 
there is the history that the patient used straws as toothpicks. 

An example following an injury to the finger is given by Suchard.^ 
The wound was caused by a spike of corn penetrating the index 
finger. In eight days a small pustule appeared. 

Ziemann, in 1883, reports one case of infection occurring through 
the vagina. 

I?icub(ztion Period. This varies from a few days, as in our jaw 
cases, to weeks and months in abdominal and pulmonarj'^ cases. 

Local^ Tissue Changes. The organism having found lodgement 
in the tissues sets up hyaline degeneration in the tissues immediately 
around. In stained specimens there is a central bright pink homo- 
genous mass inclosed in a more or less dense collection of round 
cells (mononuelears). Further away from the lesions we find 
numerous large spindle cells; and a few giant cells appear, par- 
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ticularly in the outer zone of infection. There is a new form of 
connective tissue about the foci of infection, Avhich in cattle is 
prone to undergo calcification, Avhile in man this change is rare. 
In the interstices of the new-formed tissue colonies of the strepto- 
thrix are found with their attendant zone of inflammation as 
described above. When there is an excessive production of con- 
nective tissue the cases partake of the nature of neivgrowth. An 
overgrowth of streptothrix in one of these interstices leads to 
break-down and formation of sinuses, or of an abscess. The disease 
spreads by contiguity and along the blood stream, rarely by lymph 
channels. 

The pus from the cavities is small in quantity and has a peculiar 
earthy odor, is usually blood-stained, and contains the character- 
istic sulphur-yellow granules, which in cattle possess a very gritty 
feel, and are found under the microscope to be colonies of the 
organism. The central part of a colony consists of a mass of fila- 
ments (mycelium) Avhich form a dense felted network. At the 
periphery there are large pear-like forms which have received the 
name of clubs; coccus-like forms (probably cross-views of fila- 
ments) are also present. The mycelium is made of . long thin 
threads, which are frequently wavy, like spirochetes. They con- 
sist of a shred of protoplasm, which shows much fragmentation 
in old cultures, and at their tip is dichotomous branching. The 
fragmentation gives the filaments the appearance of chains of 
streptococci of varjdng length. They are positive to Gram. 

The Chibs. These appear to be the swollen terminal extremities 
of the filaments. They are more frequently met with in cattle 
than in man, and are more abundant in chronic cases. They have , 
a pale hyaline appearance, are pear-shaped, and negative to Gram. 
They are probably degenerative forms, and result from the action 
of the body juices on the filaments. They are best seen with the 
low power after crushing the material with 10 per cent, potash 
under a cover-slip. The central granular mass Avith arrangements 
of filaments or clubs around it is then characteristic. 

The organism groAA^s with so much difficulty on all ordinary 
media that cultural methods are of no practical A’'alue to the clini- 
cian. Liebman was able to groAv the streptothrix on plants, and 
he also showed that it became attenuated by passing through the 
animal body (unlike most organisms), and regained its Aurulence 
after being groAvn on plants. This probabl}'^ explains Avhy infection 
from one animal to another is rare. 

Site of Disease. In domestic animals it is most frequently met 
AA'ith in the jaAA", except in Russia, Avhere it is the skin which is 
most frequently affected. As regards man, the statistics gRen 
by Ruriili of 1094 European cases are: Head and neck, 56 per 
cent.; digestiA'e tract, 20 per cent.; pulmonary, 15 per cent.; skin, 

2 per cent. 
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Ovir statistics of 37 cases record, the following: Ceryicofaciah 
19; appendix, cecum, and abdominal wall, 13; left groin, 3; left 

groin, lumbar region, 1; skin, 1. _ ^ ...i r- i 

Clinical Feahires of the HiMones of Our Cases. Ine clinical 
history of a disease so varied in its manifestations presents some 
difficulties in description. Here again it resembles tuberculosis, 
but is best studied by considering in turn the various regions of 
the body affected. I will here confine myself to the regions exempli- 
fied by our own cases, that is, the jaw, cecum, appendix, and thorax, 
by giving a short account of actual cases. 

1. Appendix Cases. In all we have had 13 cases diagnosticated 
actinomycosis of appendix and abdominal wall, 2 of which are 
doubtful, leaving 11 undoubted cases. Unfortunately the majority 
of the cases that ended fatally were sent home before death, and 
with the exception of our first case and Case 10 (see List of Cases) , 
no autops}'', or only a very superficial one, was made. The fact 
brought out bj'- the cases is the high mortality. We can report 
only 2 cures. The diagnosis was rarely made before operation, 
not even until a fistula formed which occurred in 9 cases out of 
11 (Cases 2, 3, 4, 5, 8, 9, 10, 11, 13), from the pus of which the 
organism was isolated. Lung and liver complications occurred 
in 8 cases (1, 2, 5, 6, 8, 10, 12, 13). Cases 5 and 13 show the lia- 
bility of the disease to completely heal at the site of inoculation 
and reappear in other localities far removed. 

Clinical Features of Appendix and Abdominal Wall Cases. Males 
are more affected than females, 12 to 1. The patients usually come 
to the hospital between January and May, differing in this respect 
from jaw and cheek cases, which usually come to the hospital 
between September and January. 

The initial symptoms are, as a rule, like those of acute appen- 
dicitis, differing from the ordinary form in that the patient never 
completely recovers after the attack. Vomiting is not so frequently 
present with the attacks, while diarrhea is much more constant. 
A peculiar hard mass soon forms, and flexion of the psoas muscle 
is often early and marked. In fact, the difficulty in straightening 
the leg is frequently noticed before the mass is discovered. As 
the disease progresses jaundice not infrequently develops, and 
later on loin and subphrenic abscesses appear, with final involve- 
ment of the lungs. If operated upon the character of the muscular 
infiltration with small amounts of pus may point to the diagnosis, 
but even then the surgeon may fail to appreciate the condition until 
the later developments of fistulie and sinuses which will not close, 
but continue to discharge pus-containing yellow granules, leads 
for the first time to the discovery of the organism. 

2. r/ie cervieofadal cases were 19 in number. The after-history 
was particularly difficult to trace, but some of these patients would 
probably have returned to the hospital for treatment if thev had 
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had a recurrence. Cases 1, 2, 5, 15 could not be traced. Cases 13 
and 14 showed no improvement. In Case No. 4 the organism was 
doubtful. Case No. 9 is particularlj'^ interesting from the chronicity; 
began in 1904, and from then until October, 1911, had 100 opera- 
tions, consisting of opening, curetting, etc.; died, June, 1912, from 
nephritis, after having nine months’ freedom from disease. The 
cause of death was recorded as due to excessive chloroform, ether, 
and perhaps potassium iodide, which he took for long periods 
(60 gr., t. i. d.). 

Females were affected in 6 cases; the remainder were males. 
In all cases decayed teeth were present. Patients began to have 
trouble in the early fall, coming to the hospital between September 
and January. 

The jaw and cheek cases have certain points in their history 
and clinical course which are almost characteristic: (1) There 
is usually a history of bad teeth, the appearance of a gum-boil 
near the decayed tooth which will not heal; (2) the tooth being 
extracted, the abscess is better for a while, but reopens, until 
finally the process involves the cheek, and as it comes near the 
surface the skin over it has a characteristic color — a dark, glossy, 
purplish red. The chronicity of the affection is well exemplified 
by a case that came first in 1902 (Case No. 9 cervicofacial series) 
and has been coming at intervals every year since. 

3. Clinical Features of the Groin Cases. The cases occurred in 
2 females and 1 male. The females both recovered and we were 
unable to trace the after-history of the third case. So far as our 
limited experience reaches, it is relatively good as regards prog- 
nosis. There is nothing of much interest to note in the clinical 
symptoms other than the fact that in all our cases abdominal 
symptoms were present, and a doctor was only consulted when 
a mass was recognized. In Case 1 urinary symptoms were com- 
plained of, but operation revealed no connection between bladder 
and abscess cavity. Unfortunately in none of these cases was a 
rectal examination made, and there was no mention of hemorrhoids 
or fissure in the case reports. In any event it is probable that the 
seat of infection was from a fissure or ulcer in the anus or rectum, 
and to explain its occurrence in the left groin, lymphatic extension 
from the anus to the groin is the only intelligible way of explaining 
it. This method of extension is rare, but such cases have been 
reported (Bevan). 

4. The ‘pulmonary lesions as stated above may begin from an 
air infection, provided there is the necessary injury, but in far 
the largest number of cases the primary lesion is in the appendix, 
although the disease may be entirely manifested in the lungs. 
When occurring in the lungs we have to differentiate it from tuber- 
culosis. The points are that in actinomycosis there are usually 
some transitory gastro-intestinal sjunptoms of rather acute ehar- 
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acter. The base rather than the apex is affected. ^Hemoptysis 
is the exception. Jaundice is frequently present. The organism 
is found in sputum. Infection travels from below up^ not vice 
versa. 

5. Our one shin case began as small vesicles, which coalesced to 
form a chronic ulcer with ragged edges and^ sloughy base. The 
organism was never isolated. Excision. Patient cured. 

Prognosis. The prognosis varies with the situation and extent 
of the lesion and the initial virulence. A large lesion and the rela- 
tion to important structures are bad factors. Jiron gives the 
following statistics of mortality; Face and neck, 11 per cent.; 
thorax, 83 per cent.; abdominal, 71 per cent.; cerebral, 100 per 
cent. 

Our cases show better results as regards face and neck, as mor- 
tality is almost nil, but our thoracic and abdominal cases have 
been almost invariably fatal, over 95 per cent, having died. 

Treatment. When possible, as in the case of the cheek, total 
excision is best; in other places the routine is: Opening, followed 
by curetting, washing the cavity witli weak solution of iodine, 
packing with iodoform gauze, and giving large doses of potassium 
iodide. The iodide does not act on the organism itself, but seems 
to have some effect on the tissues, which enables them to over- 
come the disease (Prutz). When iodides have failed, copper sul- 
phate and various other remedies, including a;-rays, have been 
used, but nothing so far replaces the iodides. Our experience here 
is that .r-rays are distinct!}'- harmful, causing a spread of the disease 
in both actino- and blastomycosis. 

Summary. 1. Actinomycosis is a more common affection than 
is generally believed, especially in rural communities. 

2. It is frequently mistaken for tuberculosis or newgrowth. 

3. There are certain characteristics about the cases from each 
locality which lead to suspicion of the nature of the disease. 

4. The usual situations are the jaAv, cheek, appendix, and cecum, 
with thoracic involvement. 

5. Infection cannot occur without a lesion in the skin or mucous 
membrane. 


6. Jaw cases are more frequent in the fall of the year, abdominal 
and thoracic cases in rvinter and spring. 

7. The onset is often acute. 


8. Abdominal actinomycosis shows peculiar liability to fistula 
formation and tendency to heal at the site of the initial lesion 
appearing elsewhere. ’ 


9. Abdominal and thoracic forms show high mortality. In 
skin and jaw cpes the prognosis is satisfactory. 

10. Diagnosis of primary pulmonary actinomycosis, even in 
the absence of abdominal symptoms, must remain doubtful with- 
out careful postmortem examination. 
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11. In all our pulmonary forms there has been a previous history 
of abdominal sjonptoms. 

12. Excision is the best method of treatment where possible. 
Otherwise, free incision, curetting, washing with weak iodine 
solution, packing with iodoform gauze, associated with large doses 
of potassium iodide internally, should be adopted. 

13. The relation between cattle and human actinomycosis is 
closer than that between human and bovine tuberculosis. 

In conclusion, I desire to thank Dr. O. C. Gruner, chief of the 
pathological department of the Royal Victoria Hospital, for his 
assistance in the preparation of this paper, particularly in the 
postmortem work. 


APPENDIX SERIES. 

Case 1. — Farmer, male, aged twenty-two years, residing, at 
Ontario. Seat of disease, liver. Duration of symptoms before 
admission, three months. Admitted, March, 1900. 

Clmf Features of Illness. Began with loss of appetite; feeling 
of malaise; crampy pain in abdomen; two months ago slight cough 
developed, with some expectoration. Temperature at night 103°. 
One week ago sudden onset of severe coughing, with profuse 
greenish-yellow expectoration. This was followed by slight im- 
provement. Patient had had what was diagnosticated as pleurisy 
twelve years pre^’■iously. 

Treatment. Exploratory puncture revealed only blood-stained 
serum. Tenth rib resected. Lung adherent to diaphragm. Little 
pus found. Drainage. 

Result. Died. 

Remarks. Clinical diagnosis made at operation never con- 
firmed by isolating organism until autopsy was made. Notes of 
autopsy: First case of actinomycosis positively demonstrated 
in Canada; was diagnosticated primary actinomycosis of the liver 
because the largest mass was there and because no primary focus 
was found elsewhere. The appendix was found in the pelvis 
covered with adhesions. Microscopic diagnosis was chronic 
appendicitis. This was the probable source of infection, but was 
not considered so at the time of autopsy. 

C.\se 2.- — ^Farmer, male, aged fifty-four years, residing at Province 
of Quebec. Seat of disease, retroperitoneal glands. Duration of 
symptoms before admission, two months. Admitted, April, 1900. 

Chief Features of Illness. Sudden onset of pain in abdomen, 
with diarrhea. No nausea or vomiting. Attack lasted four days. 
In short period of time had several similar attacks. Thigh became 
fle.xed on abdomen. Complained of pain in sacral region and 
down thigh. On examination, tender mass was felt in lower right 
quadrant. 
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Treatment. Abdomen opened as for appendix. Considerable 
necrotic tissue in region of appendix. Drained. 

Result. Died at home. No autopsy. 

Remarks. Several operations performed to close sinuses without 
avail. Appendix never located. 

Case 3.— Farmer, male, aged forty-five years, residing at Ontario. 
Seat of disease, appendix and cecum. Duration of sj^mptoms 
before admission, one month. Admitted, November, 1900. 

Chief Features of Illness. Pain in right ileocecal region, coming 
on suddenly without apparent cause. Shortly afterward, difficulty 
in walking. Thigh flexed. Appearance of mass. Lost thirty 
pounds in weight. 

Treatment. Incision parallel to crest of ilium, cm. above. 
Muscles present peculiar cartilaginous appearance. Little bleed- 
ing. Small amount of pus. , Drainage. Potassium iodide. 

Result. Died at home. 

Remarks. Appendix could not be located. No lung complica- 
tions. 

Case 4.~Farmer, male, aged thirt 3 ^-eight years, residing at 
Province of Quebec. Seat of disease, appendix and cecum. Dura- 
tion of symptoms before admission, three months. Admitted, 
August, 1902. 

Chief Features of Illness. Sudden onset of pain in jight iliac 
region. No vomiting. One week later appearance of mass in 
right iliac region and flexion of thigh. All symptoms increased 
on extension of leg. Remained in bed for three weeks, then got 
up. Lump remained, and gradually increased. Symptoms sub- 
sided. Has been moving about. Leukocytes, 6400. Lately com- 
plains of pain down front of thigh. Examination reveals a tender 
hard mass in lower right 'quadrant. 

Treatment. Appendix lying behind cecum was broken off and 
removed. Two .small seeds found in appendix. Drainage. Fistula 
formed. 

Result. Died at home. 

Remarks. Several operations performed to close fistula. Seeds 
in this case were probably conveyors of infection. Organism 
never isolated from seeds. Appendix showed small ulcerations 
of mucosa. Walls thickened and friable. Was diagnosticated 
acute appendicitis_ on chronic interstitial. The condition was 
not suspected until fistula formed, and then the organism was 
found in the pus. 

Case 5.— Farmer, male, aged thirty-six years, residing at Ontario. 
Seat of disease, appendix. Duration of symptoms before admis- 
sion, two months. Admitted, April, 1903. 

Chief leatwes of Illness. Sudden attack of sharp abdominal 
pam lasting several hours, replaced by dull ache in right lower 
quadrant. No vomiting or diarrhea. Leukocytes, 16,000. Flexion 
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of thigh, and mass palpable. Some loss of weight. Slight jaundice. 
Readmitted in August. Pain in right shoulder and in upper right 
quadrant. Jaundiced at intervals. Liver dulness increased. Evi- 
dence of fluid in right base. Some cough and expectoration. 

Treatment. Appendix incision. Abdominal walls infiltrated. 
Large abscess opened into. Loin drain established. Sinus remained. 
Discharged from the hospital in June. 

Result. Died at home. 

Remarks. Peritoneal cavity apparently normal. The old lesions 
had apparently cleaned up, the disease existing only in tissue of 
abdominal wall. 

Case 6.- — Schoolboy, aged thirteen years, residing at Province 
of Quebec. Seat of disease, appendix, liver, and pleura. Dura- 
tion of symptoms before admission, three months. Admitted, 
November, 1906. 

Chief Features of Illness. Acute attack of appendicitis. No 
vomiting. Remained in bed one week, but never completely 
recovered. Several similar attacks. Patient walked with slight 
limp. Right pleural cavity contained fluid. Cough and expectora- 
tion. 

Treatment. Ninth, tenth, and eleventh ribs resected. Only a 
small amount of blood-stained fluid. Discharged from the hospital 
in a critical condition. 

Result. Died. 

Remarks. No abdominal operation or autopsy. This patient 
was sent to the hospital for the lung condition. A diagnosis of 
empj^ema was made. The abdominal condition was overlooked; 
at the hospital the relation between the two conditions was noted. 

Case 7. — Farmer, male, aged fifty-one years, residing at Province 
of Quebec. Seat of disease, appendix. Duration of symptoms 
before admission, one month. Admitted, September, 1907. 

Chief Features of Illness. Sudden onset of abdominal pain, 
with chilliness. No vomiting. Next day seen by the doctor, who 
discovered hard mass in right iliac fossa. Loss of weight had been 
considerable. 

Treatment. Refused operation. 

Result. Not known. 

Remarks. Could not find out about patient. 

Case S. — hlillwright, male, aged forty-two years, residing at 
Montreal. Seat of disease, appendix and lung. Duration of 
symptoms before admission, five months. Admitted, February, 
1912. 

Chief Features of Illness. Began with an attack described as 
inflammation of bowels, with some vomiting. Remained in bed 
three days and about house five weeks. Never became completely 
well. Three weeks later developed pain in thorax along costal 
margin. Doctor diagnosticated pleurisy. One night sudden onset 
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of severe coughing, with considerable expectoration of greenish 
color, foul odor. No hematemesis. Quantity^ of expectoration 
gradually dimuiished. Few weeks before admission appearance 
of abscess in right loin. Examination of thorax shows increase 
of liver dulness, with diminished breath _ sounds and resonance 
over whole of right side as high as third rib. X-rays showed the 
diaphragm unusually high on right side and completely fixed. 

Treatment. Abscess in loin opened and drained, packed with 
iodoform gauze. Potassium iodide by mouth.^ Sinus led up over 
the ribs toward thorax. Washing with iodine. Small abscess 
opened over the tenth rib on right side in anterior axillary line. 
Several attempts made to close lumbar sinuses by curetting, but 
finally fecal fistula developed. 

Result. Died at home. 

Remarks. No autopsy. 

Case 9. — ^Housewife, female, residing at Ontario. Seat of 
disease, appendix. Duration of sjTOptoms before admission, 
one year. Admitted, January. 

Chief Features of Illness. Complained of headache, distress 
in right groin. Small abscess pointed to right iliac region. Opened 
in June by doctor outside, and appendix removed. Pus evacuated'. 
Abscess healed for short time, reappeared since. There remained 
a discharging sinus on entrance to the hospital. 

Treatment. Abdomen when opened contained straw-colored 
fluid. The general peritoneal cavity was free. Small sinus leading 
down to appendix was curetted. Abdomen closed. Sinus packed 
with gauze. Potassium iodide internally. 

Result. Cured. 

Remarks. At first thought origin was from genitalia. Diagnosis 
not made until fistula developed. 

Case 10. — Clerk, male, aged eighteen years, residing at Vermont. 
Seat of disease, appendix and abdominal wall. Duration of symp- 
toms before admission, six months. Admitted, April, 1912. 

Chief Features of Illness. Onset of pain in epigastrium, with 
slight nausea and vomiting. Patient remained in bed five weeks, 
the pain gradually subsiding, but never completely disappearing, 
and later felt entirely in right lower quadrant. Fever during 
this time continuous. ^ Diagnosis of typhoid made by doctor. 
Condition of patient improved, and was allowed up. Shortly 
after, swelling appeared in the right lower quadrant. Leg became 
flexed and pains became severe, extending down right leg. No 
vomiting or diarrhea. Patient operated upon on admission to the 
hospital. Incision in appendix region. Muscle much infiltrated. 
Appendix never. found. Wound packed with gauze. Patient 
discharged, with sinus still persisting (May). Readmitted in 
June. Improved for short time after leaving the hospital, then 
gradually became worse. Ten days before second admission to 
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the hospital, sudden chill followed by jirofuse sweats, high tem- 
perature, cough and expectoration. Second operation, June 11, 
over gall-bladder region. Liver enlarged, covered with lymph 
over region of falciform ligament. 

Result. Died June 17, during attack of severe dyspnea. 

Avtopsy. Thorax: Pleural cavities filled Avith clear fluid. 
No adhesions. Lungs emphysematous. Cut surface edematous 
and consolidated throughout; Amry friable. Scattered throughout 
and particularly numerous beneath the pleura, Avere numerous firm, 
gray nodules about the size of a split pea, many of them broken 
doAvn in the centre, forming small caAnties containing pus. 

Peritoneal cavity: Free from fluid. Appendix short, thick, 
firm, shoAving numerous adhesions about. IN'Iesenteric and lumbar' 
glands enlarged. Mesentery normal in appearance, showing no 
eAudence of thrombosis. Appendix measured 4.5 cm.; small, 
conical in shape; serosa roughened and granular from old adhesions; 
tip obliterated. A section Avas composed entirely of a layer of 
dense fibrous tissue; at tbe proximal extremity the lumen Avas 
increased in size; cavity filled AAuth pus of yelloAvish color, con- 
taining one or tAvo sulphur-like granules, in Avhich rather atypical 
actinomyces Avere discovered. The clumps Avere small and much 
fragmented. In the aaMIs of the appendix itself no actinomyces 
Avere demonstrated. In a small abscess at the loAver end of the 
cecum a feAV' thread-like forms Avere seen, but no definite clubbed 
or branching processes were discoA’-ered. Similarly, scrapings 
from the bases of small superficial ulcers of the cecum near the 
cecal vah’e, shoAA'ed similar forms. 

Lh’er: Enlarged. At the attachment of the falciform ligament 
some purulent Ij'^mph AA^as noted OA^er a thickened capsule. 

Gall-bladder: Normal. Portal A'ein large. Walls smooth. 
No eAudence of thrombosis. Along its course, hoAA-eA’-er, the main 
lesion of the organ Avas noted. Along the right portal, shortly 
after its origin, a large yelloAA' semisolid area occurred completely 
surrounding A'^essel and shoAving extensiA^e necroses of liver cells 
for some distance. 

Case 11. — Superintendent of car Avorks, male, aged forty-seA'en 
years, residing at Nova Scotia. Seat of disease, appendix. Dura- 
tion of sA'mptoms before admission, one A’^ear. Admitted, January, 
1908. 

Chief Features of Illness. At first complained of indefinite pain 
in lower half of abdomen, AAdth loss of appetite. Slight diarrhea. 
Typhoid feA^er diagnosticated. Remained in bed tAvo Aveeks. On 
getting up found thigh flexed; unable to straighten it. Mass dis- 
coA'^ered in right lower quadrant. One month ago had a seA'^ere 
attack of pain, accompanied by vomiting. Incision made in mass; 
small quantity of pus escaped. Wound Avould not heal. Abscess 
appeared in loin. Lost Aveight. 
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Treatment.- Incision in . abscess; gauze packing. Potassium 
iodide internallju 

Result. Died one month after leaving the hospital. 

Remarks. No evidence of liver or lung complications. No 

autopsy. • 

Case 12.— Student, male, aged ten years, residing at Montreal. 
Seat of disease, abdominal wall. Duration of symptoms before 
admission, six weeks. Admitted, February, 1908. 

Chief Features of Illness. Onset similar to acute attack of appen- 
dicitis with crampy pains particularly in lower right quadrant 
radiating into loin. Bowels constipated. No vomiting. Right 
lower quadrant more prominent than rest of abdomen; a tender 
firm mass, which apparently only involved abdominal wall. 

Treatment. Incision into mass. Tissue hard, almost cartilagi- 
nous. Little bleeding or pus. Condition entirely extraperitoneal. 
Potassium iodide. 

Result. Cured. 

Remarks. The organism in this case was never isolated. 

Case 13. — Clerk, male, aged twenty-five years, residing at 
Montreal. Seat of disease, appendix and wall of thorax. Dura- 
tion of s 3 ’’mptoms before admission, five years. Admitted, Septem- 
ber, 1907. 

Chief Features of Illness. Appendix removed five years ago. 
Fecal fistula developed and did not close for about a year, during 
which time a small quantit}" of blood-stained serum exuded. One 
3 '^ear later a mass on the right side of the thorax appeared, which 
broke through the skin, leaving a sinus which has discharged at 
intervals for the past four years. On entrance to the hospital 
the appendix scar was healthy and the abdomen quite free. A 
small sinus was found over the lower part of the thorax in the 
middle axillary line. 

Treatment. Incision along the sinus, which did not go through 
the parietal wall. Curetted. Packed with gauze. Potassium 
iodide internally. 

Result. Cured. 

Remarks.^ Here is a definite case of the entrance of the organism 
via appendix, which later healed and infection was still active in 
the thorax. 


LEFT LOIN AND THORAX. 

Case 1. Farmer, male, aged thirty-one years, residing at 
Montreal. Seat of disease, thorax, lumbar region. Duration of 
symptoms before admission, six months. Admitted, March, 1906. 

Chief Features of Illness. Six months previously had an infury 
to the left side. Shortly after a small, painful mass appeared over 
the tenth nb m the middle axillary line. Incision by local doctor. 
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Small amount of pus evacuated. No loss of -weight, cough, or 
expectoration. Readmitted in June, 1906. Small abscess near 
old scar. By this time some cough and expectoration. Evidence 
of thickened pleura over left base. Readmitted in January, 1908. 
Sinus well opened up. Curetted down to region of 12 D. V. In 
February left leg became flexed; mass appeared in loin. 

Treatment. Excision of ninth and tenth ribs, both of Avhich were 
apparently normal. A small sinus tracked into the pleural cavity, 
running in toward the spine. Curetted, packed with gauze. On 
readmission in June, curetted; no evidence of dead bone; disease 
seemed situated only in soft tissues. Potassium iodide given; 
iodide gauze packing. On readmission in January, 1908, packed 
with gauze. Potassium iodide internally. 

Result. Died January, 1907. 

Remarks. Autopsy'- at home incomplete. Actinomycosis found 
in pus, but never in sputa. Great emaciation, with deep yellow 
color of fatty tissue. Pleura thickened at base and contained a 
small amount of blood-stained serum. The sinus in loin and chest 
wall did not go deep but seemed quite superficial, leading down 
in case of thorax to the excised ribs. 


CERVICOFACIAL SERIES. 

Case 1. — Bricklayer, male, aged thirty-seven years, residing at 
Montreal. Seat of disease, jaw and cheek. Duration of symptoms 
before admission, one year. Admitted, October, 1908. 

Chief Features of Illness. Small mass appeared in the cheek 
on the right side near angle of the jaw. Lanced. Healed. Shortly 
afterward another appeared. Treated similarly and healed. Again 
near angle of jaw another mass appeared, with characteristic pur- 
plish skin over it, discharging a small amount of blood-stained pus. 

Treatment. Incision. Curetting. Packing with gauze. Potas- 
sium iodide internally. 

Result. Cured. 

Remarks. Not diagnosticated for some time, until finally the 
ray fungus was isolated. 

Case 2. — Steamfitter, male, aged -twenty-nine years, residing at. 
Montreal. Seat of disease, jaw. Duration of symptoms before 
admission, three months. Admitted, October, 1908. 

Chi(f Features of Illness. Small firm nodules near decayed 
molar of lower jaw. Swelling involved cheek; softened, with 
characteristic color of skin over it. 

Treatment. Excision. Tooth extracted. Potassium iodide. 

Result. Cured. 

Remarks. Patient never had any further trouble six rnonths 
after operation. 
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Case 3 —Farmer, male, aged forty-four years, _ residing at 
Ontario. Seat of disease, submaxillary region. Duration of symp- 
toms before admission, two months. Admitted, November, 1908. 

Chief Features of Illness. Small tumor in submaxillary region 
just in front of angle of jaw. Gradually increased in size. Skin 
over it became purplish. Mass seemed to have no connection 
with mucous membrane of mouth. Lower teeth decayed. 

Treatment. Teeth extracted. Mass excised. 

Result. Cured. 

Remarks. No further trouble. 

Case 4.— Farmer, male, aged thirty-one years, residing at 
Ontario. Seat of disease, cheek. Duration of symptoms before 
admission, two years. Admitted, December, 1908. 

Chief Features of Illness. Neuralgic pains of upper jaw. Four 
months later abscess appeared. Incision; portion of dead bone 
removed. Attacks recurred. Several operations, curetting, etc. 
Small sequestrum removed. 

Treatment. Incision. Drainage. Packing with gauze. 

Result. Cured. 

Remarks. Organism never found. This case looks more like 
active osteomyelitis than actinomycosis. 

Case 5. — Electrician, male, aged twenty-two years, residing 
at Saranac Lake. Seat of disease, cheek. Duration of symptoms 
before admission, three years. Admitted, May, 1909. 

Chief Features of Illness. Small mass appeared near left molar 
from which a little pus oozed out. Tooth extracted and abscess 
healed. In region of old abscess the cheek became involved. 
Tooth in neighborhood, which was in bad condition, removed. 
Mass softened. Sinus formed. Skin was the characteristic color. 

Treatment. Mass excised. Potassium iodide internally. 

Result. Cured. 

Remarks. Unable to trace patient. 

Case 6 . — ^Merchant, male, aged twenty-nine years, residing at 
Ontario. Seat of disease, cheek. Duration of symptoms before 
admission, one month. Admitted, November, 1909. 

Chief Features of Ilhiess. Pain in right lower jaw. Small hard 
mass appeared in front of angle. Two weeks later face swollen. 
Mass firm. No evidence of fluctuation. Skin over it reddish purple 
color. 

Treatment. Incision. Packed with gauze. Potassium iodide 
internally. 

Result. Cured. 

Remarks. Small quantity of blood-stained pus showed granules. 

Case 7.— Farmer, male, aged thirty-one years, residing at 
Untario. Seat of disease, cheek. Duration of symptoms before 
admission, one year. Admitted, August, 1905. 
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Chief Frnhirea of Ilhiess. Swelling of the cheek over the malar 
bone. Ai small sinus formed discharging pus into the mouth. 
Involved' 'the cheek. Opened on the inner side, but still would 
not heal. , , , 

Treatment. Roots of teeth extracted. Free incision and curetting 
from outside. Packed with gauze. Potassium iodide internally. 

Result. Cured. ' ■ • 

Remarks. Two years after was well. 

Case 8. — Male. Seat of disease, cheek. Duration of symptoms 
before admission, six months. Admitted, April, 1905. 

Chief Features of Illne.ss. Wore plate which did not fit well. 
Near root of old wisdom tooth, small abscess formed. Tooth 
extracted. Condition improA'^ed. Finallj^ cheek became very much 
swollen again with purplish discoloration of skin. 

Treatment. Excision of mass. Potassium iodide internally. 

Result. Cured. 

Remarks. No further trouble. 

Case 9. — Lawyer, male, aged twenty-four years, residing at 
New Brunswick. Seat of disease, jaw. Duration of symptoms 
before admission, three months. Admitted, April, 1904. 

Chief Features of Illness. A small abscess appeared opposite 
the molar teeth (lower). Incised. A small quantity of pus evacu- 
ated. Cavity closed. Tavo AA'eeks later another similar one 
appeared. This time it quickly involved the cheek. Central 
portion soft, dark, reddish-purple in color. The surrounding parts 
firm, infiltrating. Incision made through cheek doAvn to jaw. 
A small sequestrum remoA'-ed. In June reentered the hospital, 
Avith large fluctuating area in front of old scar. Skin OA^er it a dark 
purplish color. Tender. No glandular inA'oRement. Abscess 
appeared in right side of neck, also another on left cheek. 

Treatment. Incision. Sequestrum removed. Wound healed. 
On readmission incision along inferior border of jaAv; drained. 
Incision, packed Avith gauze. Potassium iodide internally. AMays 
had a decidedly bad effect; small abscess seemed to form more 
quickly. Protonuclein, t. i. d. 

Remarks. Early diagnosis of acute osteomyelitis. Later actino- 
myces found. This patient Avas operated on in all about one 
hundred times in A-arious parts of the country. The disease extended 
doAATi both sides of neck. The last operation occurred on October 
11, and from that time on he was entirely free from the disease up 
to the time of his death, which occurred in June, 1911. Death from 
nephritis, due perhaps to ether-chloroform, or possibly excessiA'e 
potassium iodide treatment, 60 gr., t. i. d. 

Case 10. — Nurse, female, aged tAventy-five years, residing at 
Montreal. vSeat of disease, jaAV and cheek. Duration of symjjtoms 
before admission, one year. Admitted, October, 1904. 
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Chief Features of Illness. Small abscess appeared opposite tbe 
second molar at the junction of the cheek and the jaw. Discharged 
small 'amount of pus at intervals. Cheek finally involved. Char- 
acteristic discoloration of skin. _ _ 

Treatment. Tooth extracted. Mass excised. Potassium iodide, 

internally. 

Result. Cured. 

Remarlcs. This nurse attended patient No. 9. 

Case 11. —Wife of a farmer, aged twenty-two years, residing at 
Ontario. Seat of disease, jaw and cheek. Duration of symptoms 
before admission, one month. Admitted, October, 1904. 

Chief Features of Illness. Began as firm nodule near lower 
right wisdom tooth. Incised; a small quantity of pus evacuated. 
Abscess reformed and opened again. Finally involved the cheek, 
with characteristic reddish-purple color. 

Treatment. Infected area curetted. Teeth extracted. Potassium 
iodide internally. 

Result. Cured. 

Remarks. No recurrence. 

Case 12. — Wife of farmer, aged thirty years, residing at Ontario. 
Seat of disease, jaw and cheek. Duration of symptoms before 
admission, three months. Admitted, November, 1904. 

Chief Features of Illness. Small swelling opposite left lou'er 
wisdom tooth. Varied in size. Tooth extracted. Disappeared 
but reappeared shortly afterward. Cheek became involved. Skin 
over central part had the characteristic color. 

Treatment. Teeth extracted. Mass excised. 

Result. Cured. 

Remarks. No recurrence. 

Case 13. — ^Plumber, male, aged fifty-four years, residing at 
Montreal. Seat of disease, jaw and cheek. Duration of symptoms 
before admission, three months. Admitted, January, 1912. 

Chief Features of Illness. Last left lower molar extracted. Face 
became very much swollen just below angle of jaw. Incision into 
mass; found very firm with cartilaginous appearance. Little 
bleeding and small amount of serosanguinous pus and granules. 
Over one softened area there Avas the characteristic purplish color 
of skin. 

Treatment. Incision. Packed with iodoform gauze. Potassium 
iodide. 

Result. No improvement. 

Remarks. This is a recent case, and has not had time for any 
definite development. 

Case 14.— Thresher, male, aged twenty-four years, residing at 
Montreal. Seat of disease, cervical glands. Duration of symptoms 
before admission, two months. Admitted, December, 1911. 
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Chief Feahires of Illness. Small, hard lump appeared on right 
side of neck in front of the sternomastoid below angle of the jaw. 
Firm, not painful. Increased gradually in size. Gives history of 
chewing straws. Teeth in lower jaw all decayed. 

Treatment. Several operations. Incisions. Gauze packing. 
Washing with weak solution of iodine. Potassium iodide internally. 

Result. No improvement. 

Remarks. A recent case; not long enough time to give result. 
Was not diagnosticated for some time. Small amount of sero- 
sanguinous pus. 

Case 15. — Clerk, male, aged twenty years, residing at Montreal. 
Seat of disease, cheek. Duration of symptoms before admission, 
two months. Admitted, April, 1908. 

Chief Features of Illness. Small abscess appeared near lower 
right molar teeth, which were not in good condition. Mass lanced 
by dentist; small amount of pus escaped. Condition did not 
improve. Finally cheek involved. Central part softened and skin 
over it had a peculiar dusky red color. 

Treatment. Opened. Curetted. Packed with gauze. Teeth 
extracted. Potassium iodide internally. 

Result. Cured. 

Remarks. After-history not obtainable. 

Case 16. — Female, aged nineteen years, residing at Ontario. 
Seat of disease, cheek. Duration of symptoms before admission, 
one month. Admitted, December, 1905. 

Chief Features of Illness. Toothache in upper left molars. Teeth 
had been treated previously. Gum-boil appeared. Lanced by 
dentist; disappeared, leaving an indurated mass. Injured cheek 
in this area and became immediately swollen. On entrance to the 
hospital central part of swelling was soft, with characteristic color. 
Evidence of fluctuation. 

Treatment. Teeth extracted. On roots of molars small abscess 
sacs were noted. Excision of cheek tissue. Packed with gauze. 
Potassium iodide internally. 

Resi.ilt. Cured. 

Remarks. Injury here seemed to light up the process. 

Case 17. — Grain merchant, male, residing at Ontario. Seat of 
disease, cheek. Duration of symptoms before admission, two 
months. Admitted, December, 1905. 

Chief Features of Illness. Mass appeared in gum near bad teeth 
which were removed. Incision by dentist. Small amount of 
blood-stained pus escaped. On entrance to the hospital skin of 
the cheek was slightly involved. 

Treatment. Curetted. Packed with gauze on two occasions. 
Potassium iodide internally. 

Result. Cured. 

Remarks. No recurrence. 
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clsE 18. — aged forty-two years. Seat of disease, cheek. 
Durfition of symptoms before admission, two months. Admitted, 
December, 1905. 

Chief FeaUircs of Illness. A small mass appeared in left cheek, 
the size of a bean, gradually increasing in size, and becoming soft, 
dark purplish-red in color. On incision a small quantity of blood- 
stained purulent material escaped, leaving a discharging sinus. 

Treatment. Excision. Potassium iodide internally. 

Result. Cured. 

Remarks. Sent to the hospital as tuberculosis. (Usually no 
diagnosis sent with these cases.) 

Case 19. — One case in 0. D. department. Incised, packed 
with gauze, but patient never returned for further treatment. 


GROIN CASES. 

Case 1. — ^l¥ife of farmer, aged twenty-nine years, residing at 
Ontario. Seat of disease, left groin. Duration of symptoms before 
admission, two months. Admitted, March, 1903. 

Chief Features of Illness. Pain in lower left quadrant, with fre- 
quency of micturition. Two weeks ago mass appeared in groin 
above Poupart’s ligament. History of diarrhea for some time 
past. Urine normal. 

Treatment. Incision; packed with iodoform gauze. Potassium 
iodide internally. Discharged. 

Result. Cured. 

Remarks. Never established any relationship with bladder. 
Two years later a small abscess developed near scar, which was 
opened by her doctor, curetted, and potassium iodide given 
internally. Since then she has been perfectly well. 

Case 2. — ^Housework, female, aged forty-eight years, residing at 
Montreal. Seat of disease, left groin. Duration of symptoms before 
admission, two months. Admitted, Januarjq 1908. 

Chief Features of Illness. Complained of weakness and loss of 
weight. Five weeks ago noticed pain in left lower quadrant which 
lately had been very severe. Twelve days ago a small mass appeared 
in left groin, the centre of which is soft while the periphery is firm 
and hard and infiltrates the abdominal Avail. Boivels constipated. 

Treat7nent. Incision. Small quantity of foul-smelling pus 
escaped. Packed with gauze. Drainage. Potassium iodide 
internally. Discharged. 

Result. Cured. 

Remarks. Apparently entirely in abdominal Avail. Foul odor 
due to colon infection. (No mention of hemorrhoids or other 
lesions about the rectum or the anus in this case.) 
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Case 3. — Cheesemaker, male, aged twenty years, residing at 
Province of Quebec. Seat of disease, left groin. Duration of 
symptoms before admission, six months. Admitted, August. 

Chief Features of Illness. Began with pain of dull aching char- 
acter in epigastrium, which later localized to left lower quadrant. 
Pain became very severe, and mass appeared just above Poupart’s 
ligament. Patient walked with limp. 

Treatment. Incision. Evacuated blood-stained seropus con- 
taining numerous granules. Packed with iodoform gauze. Potas- 
sium iodide internally. 

Result. Improved. 

Remarks. Left the hospital with sinus. Later information 
could not be obtained. (No mention of hemorrhoids or lesions 
about the rectum or the anus in this case.) 


SKIN case. 

Case 1. — Laborer, male, aged thirty-six years. Seat of disease, 
skin. Duration of symptoms before admission, one year. Admitted, 
September, 1905. 

Chief Features of Illness. Began as small callous spot at inner 
part of thenar eminence of right hand; about the size of a split 
pea when first noticed. Cracked and exuded a small quantity of 
blood-stained serum. Finally a definite ulcer formed which was 
cauterized and excised. Small ulcer returned in scar, beginning 
as small vesicle outside of which more vesicles occurred; gradually 
coalesced, forming large ulcer; base, dark red covered with sloughy 
material. Skin in neighborhood dark blue color. 

Treatment. Excised. Potassium iodide internally. 

Res7ilt. Cured. 

Remarks. Organism never isolated. 
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HEMA-URO-CHROME : 

A NEW LABORATORY TEST FOR CANCER AND SARCOAIA, ALSO A 
JIETHOD OF SEPARATING BILE ACIDS AND PIGIMENT WITH 
THE APPLICATION OF TORQUAY’S TEST, INDICAN BEING 
OBTAINED IF PRESENT. A PRELIMINARY REPORT. 

By Theodore G. Davis, Ph.G., M.D., 

LOS ANGELES, CALIFORNIA. 


Urine, being a secretory excretion, has from time immemorial 
been subjected to more or less inspection and examination, as afford- 
ing clues to pathologic conditions in various tissues and organs of the 
body. As is usual in all progressive studies, while the substances 
found have remained the same, the interpretation has changed 
with increased knowledge. Albumin in the urine does not signify 
Bright’s disease; indeed, I doubt if many physicians of today have 
read Bright’s classic. It is not a common disease of the kidney, 
and in many text-books the description is greatly confused. Neither 
do the albumoses, or Bence-Jones body, signify chronic suppura- 
tion or disease of the bone-marrow, for they are found in many 
diseased conditions, especially in those of malignant or “near 
malignant” character. Many tests for bile in the urine have been 
proposed, and during years of experience in the examination of urine 
I have had opportunity to try them all. Most have been unsatis- 
factory and uncertain, even when the bile acids and coloring 
has been obtained in a concentrated form by the following method 
(which is, so far as I am aware, original). 

To 100 c.c. urine in a flask of about 150 c.c. capacity add 10 c.c. 
hydrochloric acid; heat over a slow fire until ebullition begins. 
Remove from the fire and when cool add 30 c.c. ether. Agitate 
.occasionally by turning the flask, avoiding hard shaking, which 
interferes with removal of the ether. After about twelve hours 
remove the ether into a clean white dish; allow it to evaporate 
spontaneously, when the bile acids and coloring matter will be 
left upon -the bottom of the dish. The bile acids may be converted 
into salts by the addition of a small amount of a 1 per cent, solution 
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of sodium acid-carbonate (bicarbonate) in water and the several 
tests applied. 

Some four years ago my attention was attracted to Torquay’s 
test, which is a recently prepared solution of methyl violet, 1 to 
2000 of water. (Practically one drop of the saturated alcoholic 
solution in an ounce of water.) Two tubes of equal size are partly 
filled with this solution; to one is added a small amount of the 
above solution of bile, Avhich discharges the blue tint leaving the 
red. Comparison of the tubes renders the color change very dis- 
tinct. Indeed, it is the most distinctive test for bile I have used. 
Having ^"erified its reliabilitj', which has also been done by a German 
observer, using the several substances obtained from urine, I can 
commend it. 

Indican if present will be seen on the white dish as a ring abo^'^e 
the bile acids and coloring. After chloroform or ether anesthesia, 
acicular crystals of ammonium chloride will be deposited and in 
some pathologic conditions cystin and fatty substances found. 
During the use of this method I would occasionally find the ether 
pink, e\^en red in color and upon evaporation a more or less heavy 
deposit of hematin would be seen above the indican and con- 
stituents of bile. 

Observations e.xtending over more than four years lead me to 
state that this pink coloration may occur to a slight degree in 
diseased conditions of the liver when the hepatic cells are unable to 
convert the product of the lysis of erythrocytes into bile acids and 
coloring substances; therefore it occurs in cholemia from any cause 
and in jaundice, especially the hematogenous form. It will be 
found when the urine contains red blood cells from any cause, 
whether acute nephritis or hemorrhage, from some portion of the 
urinary tract. These may be differentiated by the microscope 
and removed before further testing. The pink tint appears due 
to a cleavage product of hemoglobin, probably hematin, and is 
present in larger amounts in the several infectious fe's'ers, malaria 
in all its forms, greater in the severe types, as in the “tick-fevers” 
of Central America and Mexico, in babesia, piroplasmosis, etc. 
In the urine of a woman from Yuma, Arizona, with anemia, the 
hemoglobin content being only 35 per cent., in whose blood a 
spirillum staining blue with Giemsa was found, the hematin was 
strongly positive. 

Hematin will be present in the urine of the anemias associated 
with tapeworm, uncinariasis or hook-worm, and other intestinal 
parasites. It will be present in greater amount in the anemias 
due to disease of the blood-making organs, and in the essential 
anemias due to near malignant disease of the lymph and ductless 
glands, especially in hyperthyroidism and in splenic, myelogenous, 
and pernicious anemia, the hematin being in proportion to the 
destruction of erythrocytes. While the tint and depth of color 
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will vary with the proportions of bile, indican, hematin, and 
urochrome present, by far the greatest amount and intensity of 
color obtained by the process described was found in the urine of 
patients suffering from malignant disease, cancer and sarcoma. I 
have never found it absent in cases of cancer or sarcoma even when 
of sniall size or unsuspected. 

So far as possible all the cases hereafter mentioned have been 
subjected to the pathologic test, after clinical, surgical, and labora- 
tory examinations, that the statements made might be verified. 

The urine of these patients does not differ macroscopically from 
normal urine; it is not smoky as is urine containing blood, nor 
reddened, as in hemoglobinuria. 

By the process described, a deep red urochrome is liberated by 
the action of hydrochloric acid and heat and taken up by the ether. 

Chemical and spectroscopic examinations indicate that it is derived 
at least in part from the red-blood cell, but there is in the urine of 
patients suffering from cancer and sarcoma a substance other than 
hematin; but as the chemistry of the urochroraes is so involved 
and contradictory, I hesitate to affirm its composition. 

It appears from the evidence obtained to belong to the trj'^ptophan, 
pyrrol or indol group, possibly indoxyl red, hence we may regard 
this red urochrome as a mixture or combination of hematin and 
an indoxyl base, produced by the lysis of erythrocytes and the 
destruction of proteid bj'- the cancer cell. That we might have a 
convenient term by which to express this substance and indicate 
its source, I have chosen tentatively the compound word, ‘'hema- 
uro-chrome.” 

I have examined the urine from a number of cases of malignant 
growth not enumerated and have made control examinations of 
blood and urine almost innumerable during the past four and a half 
years. To indicate the variety of cases examined and the assistance 
rendered by friends I will cite the following: More than four years 
ago, being convinced of the presence of this hema-uro-chrome in 
the urine of cancer cases, I asked Dr. W. H. Dukeman, for a speci- 
men of urine from a patient with cancer of the rectum, and found 
it strongly positive. Portions of the growth were examined by 
me and by Dr. C, C. Warden, pathologist, who confirmed the 
diagnosis of rectal cancer. Dr. Dukeman later brought a catheter- 
ized specimen of the urine from a case of continuous uterine 
hemorrhage, due to a suspected cancer of the uterine body. The 
hema-uro-chrome test being strongly positive, I concurred that 
a hysterectomy -was indicated, the diagnosis being confirmed by 
the same pathologist. About three years ago Dr. Dukeman brought 
the urine from a patient suffering with sarcoma of the neck, which 
after examination, he pronounced inoperable. The patient went 
to Dr. W. A. Mayo, of Rochester, Minnesota, who after a surgical 
and pathologic examination declined to operate; in this case the 
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^lema-uro-chrome test was markedly positive. It was strongly 
positive in sarcoma of the eyeball under the care of Dr. F. E. 
Detling. In a small epithelioma of the eyelid and in two cancers 
of the pharynx under the care of Dr. H. A. Kiefer, the relative 
quantitj’ was surprisingly great. In cancer of the tongue the tumor 
being removed by Dr. Granville MacGowan, the test was positive 
and traces remained in the urine for more than three months, 
gradually disappearing. This growth was very small and Dr. 
Stanley P. Black, who made the pathological examination, stated, 
“It was in the very beginning difficult to find and determine the 
true nature.” Dr. Black had opportunity to apply the test where, 
after removal of a breast for cancer, recurrence with . metastasis 
to bone and omentum occurred, confirmed by autopsy. Here the 
hema-uro-chrome was present in large amount. I have advised 
operation for mammary cancer when the growth was so small the 
surgeon hesitated to operate, upon a positive finding of the hema- 
uro-chrome, being justified later by the pathologist. I have had 
urine from many cases of cancer of the face, lip, and jaw of small 
and large size through Drs. Edwards, MacGowan, Crum, Stoner 
and others, all of which were positive. Through the kindness of 
Dr. Shippey, of the Soldiers’ Home, and Dr. M. G. Gates, from 
the County Hospital, I have had many specimens with extensive 
involvement, metastasis, or general carcinomatosis; the amount 
of the hema-uro-chrome bore a distinct relation to the extent of 
the cancer process. I had opportunity to apply the test with posi- 
tive results in cancer of the thyroid, causing necrosis of the tracheal 
cartilages and death, through the courtesy of Dr. Sutton, of Zanes- 
ville, Ohio. Through the courtesy of Drs. MacGowan, Dillingham, 
Hart, and others se^’^eral specimens of urine, where cancer of the 
bladder was under consideration, gave negative results, confirmed 
by cystoscopy or operation. Also, two cases of cancer of the 
sigmoid were strongly positive, as was an unsuspected cancer of 
the transverse colon. 

Tnm cases difficult of diagnosis, cancer being under consideration, 
in the practice of Dr. William A. Edwards, one being a pathological 
condition affecting the transverse colon, the other the stomach, 
gave negative results as to the hema-uro-chrome, but strongly 
positive reactions for bile by Torquaj^’s test; which suggested the 
possible elimination of cancer by the test, thereby extending its 
application. Dr. A. F. Zimmerman had under his care a man pre- 
senting the symptoms of pyloro-duodenal cancer, the urine being 
negative as to hema-uro-chrome, but strongly positive to Torquay’s 
test, with a large yield of bile-acids and pigment. I suggested a 
differential diagnosis of duodenal ulcer near the papilla, causing 
obstruction Avith resorption of bile. These cises indicate that the 
test may be used as a means of differential diagnosis. It presents 
to us three substances of pathological importance: bile, indican, 
and the hema-uro-chrome, each liaAong a distinct significance. 
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I am not aware of the previous application of the uro-chroines 
in the diagnosis of disease. That the greater number of them 
represent pathologic metabolism, especially when in excess, there 
can be little doubt. 

It has long been known that cancer cells produce ferments or 
enzymes which cause hemolysis, cytolysis, and proteolysis. It 
is upon this faPt that all serodiagnostic methods are based ; hence 
the method I propose has a foundation similar to the methods of 
Salomon-Saxl and Salkowski, as well as the meiostagmin reaction. 
None are absolutely specific for cancer, but are suggestive, and 
will sustain a wavering diagnosis, being positive in at least 85 per 
cent, of cancer cases and present in onlj^ 15 per cent, of other 
diseases. 

The method proposed b}^ me is more simple, easy of execution, 
and less liable to error than any of the others, and other diseased 
conditions yielding hematin can be eliminated bj'- methods known 
to all. That they may be compared, I have epitomized the best 
of these methods recently proposed. 

Salkowski put forward colloidal nitrogen when found in the 
urine in excess of normal (3.42 per cent.) as diagnostic of cancer, 
and many careful observers since have agreed that colloidal nitrogen 
of 6 to 7 per cent, is positively diagnostic of cancer. 

Mancini, however, calls attention to the fact that colloidal 
nitrogen passes into the circulation and is eliminated by the kidneys 
in larger proportion than normal in' many morbid conditions. 
He found this to occur in pulmonary tuberculosis, in many suppu- 
rative processes, in pleurisj'^, and in cirrhosis of the liver Avhen the 
exudate is being absorbed, but not in so large a proportion as in 
cancer. 

Caforio corroborates this statement, and states that the excess 
of colloidal nitrogen gradually disappears after excision of the 
cancer. The method of estimating colloidal nitrogen is as follows: 
If the urine is alkaline it is rendered slightly acid with acetic acid. 
If it contains albumin this is removed by boiling. After filtration 
the total nitrogen in 5 c.c. of the twenty-four hour urine is deter- 
mined by Kjeldahrs method. One hundred c.c. of the same speci- 
men is evaporated upon a water-bath to 10 c.c. cooled, and 100 c.c. 
of absolute alcohol added to precipitate the colloidal nitrogen. 
After standing several hours it is thrown upon a filter and the 
precipitate washed with alcohol until all traces of urea are removed. 
The precipitate is then dissolved in hot water and the nitrogen 
determined by Ivjeldahl’s method, from which the colloidal nitrogen 
can be determined. 

Salomon and Saxl found increase of the .sulphur-containing 
oxyproteids in the urine of more than 70 per cent, of cancer cases, 
even in those well nourished; while in 150 control cases they found 
only one which showed such increase, and that in a moribund case 
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of cirrhosis of the liver. After removal of the sulphates by barium 
chloride they propose to oxidize the neutral sulphur-containing 
oxyproteids hydrogen peroxide then to estimate the sulphates, 
in tins manner determining the sulphur oxyproteids. 

Breiger’s antitrypsin test is not specific, but negative findings 
appear to exclude cancer. 

Among recent reactions of the stomaeh contents, Salomon’s 
test has proved valuable, frequently disclosing an unsuspected 
ulcerating gastric cancer, although a benign ulcer may occasionally 
give the reaction. The technique is as follows: For a day before 
the test is to be made the patient does not eat anything containing 
albumin and restricts himself to fluids. In the evening the stomach 
is washed out with 400 c.c. of decinormal salt solution, and again 
in the morning with the same amount. The latter is tested for 
albumin by Esbach’s method and for nitrogen by Ivjeldahl’s method. 
If positive to Esbach’s and 20 mg. of nitrogen are found by Kjeldahl’s 
it is evident an ulcerating cancer is present, although a benign 
ulcer has given the reaction. 

Salomon and Falk’s salicylate test is one of the lates.t contri- 
butions to the diagnosis of gastric cancer. The stomach of the 
fasting patient is washed out, after which a rectal enema containing 
3 gm. sodium salicylate is given. As soon as salicylic acid can 
be detected in the urine the stomach is washed out and the rinsings 
tested for salicylic acid. While salicylic acid cannot be detected 
in the rinsings from a healthy stomach, and rarely in those from 
one with benign ulceration, it is found in the rinsings from an 
ulcerating cancer. 

The glycyltryptophan test is liable to error, because of regur- 
gitation of the duodenal contents as well as the presence in the 
saliva of a peptidolitic enzyme. 

According to Freund and others the meiostagmin reaction is 
simple and reliable. In this, advantage is taken of the cancer 
cells’ destroying power of normal blood serum; but difficulty is 
often experienced in obtaining suitable cancer-cell material, for 
in many cases cancer cells are not destroyed by serum. The basis 
of the reaction is the fact that when the antibodies of a disease 
and the corresponding antigens are brought together there is a 
lowering of surface tension in the mixture, with a change in the 
rate of dropping of the fluid from the stalagmomometer, as the 
special pipet is called. 

Izar has lately reported upon a meiostagmin inoculation reaction, 
the findings of which were positive when the original meiostagmin 
reaction failed. He found that an aqueous emulsion of an ether 
or methyl-alcohol extract of malignant tumors heated to 50° C. 
(122° F.) acquired extremely toxic properties. When a mixture 
of such an extract and blood serum is centrifuged the toxic 
properties are concentrated in the supernatant fluid in the non- 
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malignant cases, while in sarcoma or cancer it remains in the sedi- 
ment. Furthermore, this sediment suspended in salt solution and 
injected into rabbits caused their death in twenty-four hours. This 
he ealls the “ meiostaginin reaction in viw.” 

This brief review of recent work in the diagnosis of cancer will 
emphasize the simplicity of the test I propose. 

It has long been recognized that any treatment of cancer, to be 
sueeessful, must be instituted early in its existence, the earlier 
the better. It is for this reason that many have endeavored to 
find a laboratory test which would give assurance that a suspicious 
tumor growth was malignant, and its removal justifiable without 
cutting into it, that a portion might be obtained for microscopic 
examination. 

Bergel calls our attention to the fact that early in the existence 
of a sarcoma or cancer tumor it is surrounded bj'^ a zone of inflam- 
mation, as is any foreign bodj^, this being the natural attempt of 
the organism to protect itself. So long as this barrier is unbroken 
the cancer cells are not disseminated; but when this protecting 
wall is broken by feebleness of cell resistance or b}'^ traumatism, 
extension by contiguity or by metastasis will occur. He calls 
attention to the fact that horse serum has a tendency to deter 
the growth of cancer cells. 

Investigating the use of serum, he found that fibrin was the 
only constituent which gave rise to a typical aseptic inflammation, 
with great leukocytosis, serous or fibrinous exudation, with fibro- 
blasts and the formation of new connective tissue without pro- 
ducing anaphylaxis or other ill effects. He found that injections 
of pure fibrin (in the form of Merck’s substitol, 5 grains of which 
are equal to two and a half fluidounces of serum) not onl}^ inhibited 
the growth of the cancer but caused a definite shrinkage of the 
tumor. The substitol was suspended in salt solution. 

More recently Wassermann, working with ICeyser and M. 
Wassermann upon “mouse cancer,” found an eosin-selenium 
compound, which has the power of eausing softening, distin- 
tegration, and absorption of such malignant tumor. Wassermann 
found tha-t eleven daily injections of this eosin-sodium-selenium 
compound into the caudal vein of white mice caused the disappear- 
ance of the tumor without recurrence, but earlier interruption of 
the treatment was followed by recurrence of growth. If the tumor ■ 
was not larger than a hazelnut no untoward effeets occurred, but 
the softening and absorption of a large growth could but of neces- 
sity produce untoward effects not only from the selenium or tellu- 
riim, but from the hemolyzed tumor produets. Wassermann 
cautions us that “this product has not as yet been applied to 
man,” neither has the mode of preparation or its composition 
been made public. However, its succes.sful use in “mouse cancer 
and sarcoma” without recurrence justifies the hope that some 
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similar substance may be found and applied to the treatment of 
malignant disease in' human beings. Such treatment- must of 
necessity be instituted early in its existence. This depends upon 
an early diagnosis. 

No certainty exists as to the origin of these neoplasms, the 
ignorance upon the question being almost appalling. The fact that 
I have ne^^er failed to find this hema-uro-chrome present in cancer 
furnishes my excuse for presenting this prelimenary report. 

Wassermann’s treatment is based upon the following facts: 
Heliotropism of cells and collections of cells constituting vegetable 
and animal life has long been recognized and the chemical activity 
of the more refrangible rays from blue to the ultra-violet is well- 
known to be greater than the yellow and red rays, a fact utilized 
in the various “ light treatments.” It is but reasonable to suppose 
that the red rays lessen the activity of nuclear division or mitosis 
and have a tendency to produce a more resistant cell, a condition 
oliserved after the use of Ponceau, also known as Schaarlach and 
Beibrich’s red. It was observed by Wassermann, working vdth 
Ehrlich, several years ago, upon “dye stuffs,” that cells derived 
from the epiblast had a strong chromo-chemo-taxis for dyes of 
the fiuorescin group, especially for eosin, which led him to employ 
eosin as a carrier for the cell-destroying selenium and tellurium. 
He bases his use of selenium and tellurium upon the findings of 
Go.sio, who about four years ago found selenium and tellurium, or 
their salts, a reliable method of differentiating degenerating and 
dead cancer cells from living cells, an almost black precipitate 
being deposited about the nucleus of degenerating or dead cells. 
Both Gosio and AYassermann are apparently ignorant of the fact 
that homeopathic experimenters or observers called “provers,” 
more than thirty years ago, found that selenium and tellurium as 
well as their salts have selective affinity for cells- derived from the 
epiblast. Selenium affects them less than the more powerful 
tellurium, which causes degeneration and death of epidermal 
cells as well as of nerve endings in the deeper layers of the skin, 
affecting e^"en the spinal nerves, extending from the seventh cervical 
to the fifth dorsal. It may be recalled that these supply practi- 
cally all the muscles of respiration, including accessory muscles. 
Large doses cause death by asphy.xia; for the authenticity of which 
I refer to Richard Hughes.^ 

Selenium and tellurium are non-metallic elements of the sulphur 
group. They form oxides, acids, and salts similar to sulphur, but 
appear to have a more destructive effect upon cells derived from 
the epiblast, especially if irregular or atypical. The success of 
AA'^assermann’s work upon mouse cancer gives hope that a similar 
substance may be found of service to man, but to be of service it 
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must of necessity he used early in the development of the tumor 
or malignant growth. Hence an early diagnosis is imperative. For 
that reason I present this test, with some of the evidence, trusting 
it may be of service. It is easib”- applied and based upon a sound 
foundation, viz., the passing into the circulation and elimination 
with the urine (a natural excretion) of the products of hemolysis, 
cytolysis, and proteolysis by the cancer cell during its growth 
and extension. 

In cancer the amount of the hema-uro-chrome must of necessity 
vary with the activity and extent of the cancer process, and I do 
not believe a percentage proportion would be of value if determined, 
I have therefore depended upon the relative amount of the hema- 
uro-chrome obtained from a definite quantity of urine by a certain 
amount of hydrochloric acid and ether. 

I hope that ivhich I have presented null aid in the diagnosis 
of cancer at a period when removal b}^ operation or some form of 
medication maj'’ rid the individual of a terrible menace. 

Beside, a negative finding will enable us to relieve that mental 
distress associated with a suspicion of cancer or of its recurrence. 


A PSYCHOSIS FOLLOWING CAEB ON-MONOXIDE POISONING, 
WITH COMPLETE RECOVERY.^ 

By Mary O’Malley, M.D., 

SBNIOn ASSISTANT PHYSICIAN, GOVERNMENT HOSPITAL FOR THE INSANE. WASHINGTON, U. O. 

Among the various toxic psychoses which have come under my 
observation in the Government Hospital for the Insane, one which 
was produced by carbon-monoxide poisoning is of special interest, 
in view of the fact that the patient suffered from a severe intoxi- 
cation which resulted in the development of mental symptoms one 
month following the accident, and terminated in a complete re- 
covery. That psychic disorder is one of the sequels of this form of 
poisoning has long been recognized, yet few cases have been recorded 
in this country. A careful review of the literature jdelds scanty 
information as to the clinical and pathological course of this toxemia, 
notwithstanding many accidents occur in our large cities and 
collieries. Plowever, some valuable observations on this subject 
can be obtained from foreign publications. 

Cases of carbon-monoxide poisoning may be accidental, suicidal, 
or homicidal, or the latter two may be combined. In France 
four-fifths of the suicides are caused by poisoning with carbon- 
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monoxide gas. In the large cities of this country scarce!}' a day 
passes without a number of cases are recorded of accidental or 
suicidal intoxication from this gas. According to the daily papers 
in New York City alone there were reported to the coroner in the 
first six weeks of the present year seventy-five fatalities. Deaths 
by gas poisoning have been steadily increasing for the past twenty- 
five years, and this increase has been due to the manufacture of 
illuminating gas by a method known as "water gas.” This, gas 
has come to be such a serious cause of death, that a point has been 
reached where it behooves the health authorities and others inter- 
ested in the subject to consider what steps can be taken to curtail 
this mortality. However, at present there are no available statistics 
of these accidents or fatalities. The last "Bulletin of the United 
States Census Bureau on Mortality Statistics” does not group these 
deaths independently, but includes them under the general head 
of Mortality from Intoxication. In 1910 the Bureau of Commerce 
and Labor issued a Bulletin on “Fatal Accidents in Coal Mines.” 
This report furnishes no information concerning the effects of such 
intoxication upon those who escaped death. 

In recent years manj' of the States have appointed commissions 
to investigate occupational diseases, and in 1909 these commissions 
united as a permanent organization known as the National Con- 
ference upon Compensation for Industrial Accidents, with the 
object in view to obtain uniform legislation for men engaged in 
dangerous occupations. In connection with this the International 
Association for Labor Legislation has prepared a plan for the 
protection of workmen exposed to the dangers of industrial poisons 
in order that they may be able to get adequate legislation regulating 
the same. A committee of this society has compiled a list of these 
industrial poisons, and recently the United States Department of 
Commerce and Labor has published the following tabulated list, 
which deals with the source, chemical and phj'sical properties, 
and the industries in which the poisoning occurs, together with 
the toxic symptoms following exposure: 

“Carbon monoxide is described as a colorless, tasteless gas, 
and when in a state of diffusion is odorless, burning with a blue 
flame in the air. Coal vapor has about 0.5 per cent, of carbon 
monoxide. Illuminating gas, G to 10 per cent, carbon monoxide 
and 33 to 40 per cent, of mine gas. Water gas, a mixture of 41 
per cent, carbon monoxide, 50 per cent, hydrogen, 4 per cent, 
carbon monoxide, 2 and 5 per cent, nitrogen. Producer gas con- 
tains 34 per cent, carbon monoxide and 60 per cent, hydrogen gas. 

“Branches of industry in which poisoning occurs: In industrial 
plants with defectively planned or ill-tended firing and heating 
arrangements; plants for the production of industrial gas; mining 
(mine gases); coal mines; blast furnaces (furnace gas); Cowper 
apparatus; gas purification; coke ovens; smelting furnaces; gas 
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machines; lime and brick kilns; dolomite calcining kilns; iron and 
metal foundries (drying of the molds); soldering in tin shops; 
charcoal burning; resin distillation; ironing; heating with open 
coal brasiers or coke stoves (drying the plaster and walls of new 
buildings); drying chambers.” 

Another source of danger from this gas has arisen in recent 
years from the extensive use of benzine and gasoline explosive 
engines, which are installed in the motor car, motor boat, and 
aeroplane. Investigations following accidental death from the 
gas escaping from such engines revealed the fact that the men 
attending the engines in the cabins of launches often have toxic 
symptoms — ^lieadache, dizziness, etc. In this connection it is the 
opinion of Surgeon-General Stokes, of the United States Navy, 
that noxious gases generated by exploded powder in the turrets, 
from burning coal in the fire rooms, and other gases similar to car- 
bon monoxide in illuminating gas, are responsible for the collapse 
and sometimes death of men working in the above spaces. 

To quote further from the Bulletin, the symptoms of acute 
poisoning are: “Increased blood pressure at first, with slowing 
of the pulse and pounding heart beat; later, lowering of the pres- 
sure, with rapid but small pulse, and, not infrequently, with 
discrete spots of dilatation in the superficial bloodvessels. Remark- 
ably pale red discoloration of the blood and of the dilated spots; 
formation of carbon-monoxide hemoglobin is demonstrable by 
the spectrum, (a) Disturbances of the general health. In mild 
cases, dull headache; flashes before the eyes; giddiness; ringing 
in the ears; nausea and fulness in the gastric region, (b) In severe 
cases: Bluish discolortation of the skin; spasmodic, wheezing 
respiration; sometimes tonic and clonic convulsions; more often 
paralytic sjraptoms, either with weakness of all the extremities, 
or the lower onlj'^, or indeed of only single groups of muscles, includ- 
ing also the facial muscles. The convulsive stage, which may be 
altogether absent, is succeeded, by the stage of asphyxia, with 
sensory and motor disturbances, involuntary voiding of urine, 
semen, and feces; subnormal temperature; weak, slow, and inter- 
mittent pulse; loss of consciousness. As sequels there have been 
observed pneumonias, inflammations of the skin, paralyses and 
psychoses, the last two often pursuing an unfavorable course. 
Chronic poisoning (among ironers, firemen, cooks, etc.) : Rrequent 
headaches; dizziness; nausea; vomiting; coated tongue; weakness 
of memory; anemia without chlorosis; “hot flushes;” formieation; 
palpitation of the heart; insomnia; general debility and feebleness 
of the psychie functions.” 

Ziehen describes the chronic monoxide poisoning which affects 
those employed in laundries as ironers, firemen, and others who 
work in crowded, overheated places in wliich there are bad heating 
arrangements, and in which these people are obliged to remain 
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for some considerable time. It manifests itself in general nutri- 
tional disturbances, and presents a picture of mental and bodily 
fatigue which is sometimes regarded as either neurasthenia or 
hysteria. 

The following is the clinical record of the case: 

Case No. 18,888. — M. A. O., aged forty-five years; native of 
Ireland; single; indigent; admitted December 10, 1910. 

The following history was supplied by an aunt of the patient, 
with whom she made her home. After the patient’s return to her 
normal mental state she corroborated this information. 

Family History: Negative so far as could be learned as to nervous 
or mental diseases, epilepsy, etc.; mother died ,of tuberculosis at 
the age of thirty years. 

Personal History: Born in Ireland; was elder of two children; 
alwaj^s healthy; common-school education. After her mother’s 
death kept house for her father until she came to this country, at 
the age of twenty-eight years. Upon her arrival in this country 
she obtained emplojunent as a domestic, and was e^ddently an 
efficient servant, as she was employed for a number of years by 
prominent families in this city, including those of a United States 
Senator and a German Ambassador. She was of a cheerful dis- 
position, habits good, and always attended to her religious duties. 
Was fond of reading history, fiction, periodicals, etc. On November 

2, 1909, she went to bed in her usual good health, and the following 
morning was found in a deep coma. Upon investigation it was 
found that illuminating gas was escaping from a defective fixture in 
the room which she now occupied for the first time upon her return 
from her vacation, not knowing that the stop-cock was broken, 
though this fact was known by the other servants in the house. 
Had it not been for an open window the accident would probably 
have been fatal. She was at once removed to the George Washing- 
ton Universitj’’ Hospital, where she remained in an unconscious 
condition for four days. The informant called on her four days 
after the occurrence, but at this time was unable to arouse her. 
However, on the sixth day the patient recognized her, although 
she was dull of comprehension and appeared somewhat somnolent. 
From this time on the patient daily improved, and was discharged 
November 13, 1910, having recovered from the acute effects of 
the poisoning. 

Abstract of record from the George Washington University 
Hospital, where she was first taken immediately after the accident: 
Admitted to the George Washington University Hospital, November 

3, 1910. For the first twenty-four hours patient’s temperature 
fluctuated between 101° and 100°; pulse between 120 and 82; 
respirations 40 and 22. Was given oxj^gen on admission and normal 
salt solutions frequently, at least every four hours; hot applications 
externally. Patient began to perspire about three hours after 
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admission. She was given oxygen every hour for a short time. 
Hypodermoclysis of 500 c.c. was given. 

Summary: At the end of first day; Nurses’ notes: Was cathe- 
terized . Patient perspired a great deal. Hot bottles ; oxygen every 
hour, for fifteen minutes during the last eighteen hours. Patient 
turned on her side for a half hour during the night. 

Summary: At end of second day: Maximum temperature 101°, 
minimum 98.6; pulse 100 to 80; respirations 30 to 24. Oxygen 
given every hour, for fifteen minutes. Hot applications; normal 
salt injections. Nurses’ observations; Patient restless all night; 
seemed more rational. 

Summary: At end of third day; Alaximum temperature 100°, 
minimu'm 99°; pulse 100 to 70; respiration 30 to 24. Oxygen given. 
Saline solution discontinued. Patient conscious at intervals; slept 
very little; complained of pain in back; very restless all night; 
slept at intervals. 

Summary: At end of fourth day; Temperature normal; pulse 
78° to 70°; respiration 26 to 24. Patient restless all night, com- 
plaining of pain in back and neck; slept about one hour. Patient 
tossed about the bed; got out of bed. 

Summary: At end of fifth day; Maximum temperature 98.6° 
to 97.8°; pulse 80 to 78; respiration 28 to 24. Patient very quiet 
during the day; restless all night; complained of pain in back; 
asked to get out of bed. Slept from one o’clock on at intervals. 

Summary: At end of sixth day; Temperature normal; pulse 
80 to 74; respiration 24. Patient very restless all night; complained 
of pain in the back; wanted to get out of bed. Slept about three 
hours. 

Summary: At end of seventh day; Temperature normal; pulse 
80 to 74; respiration 24 to 22. Patient very restless all night; 
slept about four hours during night. Verj' nervous. Given regular 
diet; eats well. Voided urine. 

Summary: At end of eighth day: Temperature normal; pulse 
78 to 76; respiration 24 to 22. Patient very restless; slept 
about four hours during the night. Very nervous; given regular 
diet; eats well. Voided urine. Patient sat up in chair during 
the day. 

Siimmary:^ At end of ninth day; Temperature normal; pulse 
80; respiration 24. Patient up during the day; walked about- 
slept well. 

November 13, 1910. Tenth day: discharged. 

Upon her return to her aunt’s home she continued to improve, 
and after two weeks Avas allowed to go back to the place where 
she had been working, as relatives and friends at this ti;me considered 
her wel . Soon after she resumed her duties the servants Avith 
wJiom she was associated noticed that she Avas becoming dull and 
lorgetfiil about her work. She gradually became Avorse, and on 
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this account at the end of a week she was taken back to the home 
of her auntj where she remained until her admission to this hospital. 

While at her home, one week later, her aunt observed that her 
actions were peculiar; her movements were very awkward and her 
memorj'- seemed to be a complete blank. She had outbursts of 
laughter without provocation; did a great many irrational acts; 
for instance one day she was noticed trjdng to put the trousers of 
a little boy on for a waist. She put her hands through the legs 
and tried to pull the trousers over her head. She was unable to 
find her ivay about the house. One day she wandered from her 
aunt’s house to the United States Treasury Building, where she 
accosted a policeman and told him that she was in search of the 
house on U Street where she was formerly employed. She was 
directed to the residence and found her way there safely. A few 
hours afterward she was again taken back to her aunt’s home. At 
this time she was oriented to person and place, but could not tell 
the hour, day, month, or j^ear. Was unable to attend to her per- 
sonal wants, became verj'’ untidy; would not remain in bed; and 
finally passed into a state of confusion and was brought to this 
hospital December 10, 1910, thirty-eight days after trauma. 

On admission to this hospital, December 10, 1910, the patient 
was in a semistuporous condition; would answer questions promptly; 
was able to give her name, but all other replies were incorrect and 
irrational. She extended her tongue when told to do so, but other- 
wise was unable to carry out the simplest orders given her; was 
spoon-fed, as she was unable to feed herself. Throughout examina- 
tion patient showed causeless laughter. 

Physical Examination: Patient Avas in bed; well-nourished ivliite 
woman; height five feet turn and a half inches; iveight 120 pounds; 
mask-like facial expression; hair dark brown mixed with gray, 
fine in texture; slight lateral scoliosis; deformity of sternum at 
articulation of the gladiolus with the manubrium; ears small; 
right antihelix more prominent than the left; complexion sallow; 
superfluous hair on face; sldn free from eruptions; mucous mem- 
branes moist and pale; tongue coated, eroded on tip; gums inflamed; 
pyorrhea alveolaris marked; breath foul; appetite poor; boivels 
regular. Heart normal in outline; slight presystolic murmur over, 
apex. Protruded tongue showed slight tremor; pupils equal, 
reacted promptly to light and accommodation; knee-jerks exag- 
gerated, right greater than the left; plantars diminished; anesthesias 
over the whole surface of the body, including the face; she showed 
no reaction to deep pin-pricks, although to some extent this may 
have been due to the mental- dulness. She could not recognize 
heat or cold ivhen applied to the- surface of the body, nor ivas she 
able to distinguish the gustatory' tests used — salt, sour, sweet, or 
bitter; called a solution of quinine when placed on her tongue, 
sour; unable to recognize . any of the olfactory tests; said pepper- 
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mint was bitter, cloves didn’t know; called stench hartshorn, 
astereognosis present; grip, right hand 14 kgs.; left hand, 9^ kgs.; 
coarse tremor of extended hands; gait unsteady and uncertain; 
balancing power impaired, involuntary evacuations of the bladder 
and bowels; urinalysis negative; no sugar, albumin, or casts. 

Wassermann reaction with the blood serum and the cerebro- 
spinal fluid negative. Cerebrospinal fluid clear; protein content 
not increased; Noguchi test negative. Cell count 1 per c.mm. 
Differential; lymphocytes, 98 per cent.; large mononuclears, 2 
per cent. 

The notes made for the next three days showed that mentally 
the patient was dull and apathetic; responded promptly to all 
questions, but was able to give little additional information in 
regard to personal matters; gave name of the country in which she 
was born, but could not give the name of the county or parish. 
Her replies were irrelevant and accompanied by outbursts of 
laughter. This tendency to laughter was also shown wlien she 
heard the voices of anyone around her or whenever anyone 
approached the bed. She had a mistaken identity of all persons 
in her environment, although she recognized her aunt on her visits. 
She appeared clearer so far as she was able to comprehend and 
carry out some simple orders given, although there was a retardation 
and some incoordination in all her movements. When asked where 
she was she said she was at home, but that she had just been down' 
the river on a boat with President Taft and his daughter Helen, 
At this time she earrried out the following orders after considerable 
hesitation: right forefinger on left ear; right hand on left knee; 
left hand on right knee. 

The neurologic symptoms above mentioned still continued; 
deep reflexes all exaggerated. At this time there was present on 
both sides a wrist clonus, also a slight Babinski; anesthesias were 
still present, but there was an area on the inner side of the right 
thigh, just above the knee, about the size of a silver dollar, which 
showed a delayed reaction to pin-pricks. 

The following is an abstract of the clinical notes for the next 
ten days, December 15 to 25: 

Consciousness still clouded. She gave prompt replies to all 
questions, but still showed a tendency to confabulate; on one occa- 
sion said she had just returned from the Bureau of Engraving and 
Printing; that she was employed there, and again that she had 
been at her home. As a rule all replies were incorrect. Said she 
was born in Ireland, but when asked the county said first County 
Limerick and then County Mayo, when in fact she was bora in 
County Clare. Still had a mistaken identity of persons, and showed 
uncontrollable laughter. Whenever she heard anyone speaking 
near her she laughed heartily without cause. She continued to 
have incontinence of urine and feces. At this time .she was able to 
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comprehend and carry out simple orders as follows: Right fore- 
finger on left ear; right heel on left knee; left heel on right knee; 
all movements were unsteady and ataxic.- Romberg present; 
gait unsteady; marked Babinski. All deep reflexes were still 
exaggerated; there was marked clonus of both wrists and ankles 
on both sides. Anesthesias were not so marked; she was able to 
recognize deep pin-pricks on almost all parts of the body, but 
could not localize light pin-pricks. 

During the next flve days the patient showed some improvement. 
She had learned the names of two physicians, the head nurse, and 
two noisy patients in the ward, ,but was unable to identify them. 
She was disoriented to place and time. She was at this time able 
to give the names of one or two of her employers, the name of the 
church she attended in the city, the correct county and parish in 
Ireland in which she was born, and gave correctly the names of 
her reiati^'es in this city and in Ireland. Falsiflcation of memory 
continued: Said -she was at the Y. M. C. A., and had -just returned 
from the city>. •*' 

The deep reflexes continued exaggerated; ankle clonus and wrist 
clonus present; also Babinski; anesthesias were not so prominent 
as formerly; patient responded to light pin-pricks on face,' hands, 
and inner side of her legs and thighs. 

During the next five days, December 30 to Januarj'’ 5, patient 
continued to improve, especially on the physical side. She appeared 
to be able to comprehend all instructions without much eft'ort on 
her part so that she was able to cooperate. When told to put her 
right forefinger on her left ear she put her right forefinger on the 
right ear. When asked if that was correct she said, “No, you 
said my left ear.” She then placed her left forefinger on her left 
ear. When asked to extend her right hand she extended her left 
hand. When told to extend her right and left foot she did so 
correctly. After five minutes these orders were again repeated, 
and this time she failed in all. She still showed some impairment 
of the sterognostic sense; she recognized a number of objects placed 
in her hands, but failed in several others. The physical exami- 
nation at this time showed sordes of the teeth and tongue, mild 
gingivitis. Patient was hyperalgesic to pin-pricks of the face and 
ears, the nipples, sacral region, and soles of the feet. After much 
experimenting she recognized light touches of cotton wisps. Ther- 
mic sense appeared normal over the entire body; gustatory sense 
normal; olfactory: said camphor was smelling salt; stench, pleasant. 
Equality of grip, 10 kgs. each. Reflexes: triceps and radials and 
ulnars markedly exaggerated. Knee-kick exaggerated, with slight 
clonus; plantar and tendo Achillis present; no defense reaction 
from the feet; jaw-jerk present; abdominal absent; Babinski on 
lipth sides; slight Romberg present; gait ataxic; eyelids on closure 
and extended' hands showed tremor; tongue deviated to the right 
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side. Five days later this patient was up and dressed; was able 
to feed herself and had sphincter control; said she was living in 
the Capitol Building; that she had been living there five years; 
said she was not insane, but had a weakened mind from taking gas. 

For the next ten days, up to January 20, patient improved both 
physically and mentally; showed orientation, but was unable to 
recall any of the occurrences in her life for the past two months; 
assisted with work about the wards. She could recall all the 
principal events of her own life up to the time of the accident, but 
showed an anterograde amnesia for subsequent occurrences. 

From this time on the patient improved rapidly; regained insight 
and reacted normally to her environment. A mental examination 
at this time, about February 1, showed that she had recovered her 
mental faculties, but there was an anterograde amnesia covering 
a period of three months. 

As she was in poor physical health she was retained in the hospital 
until April 7, when she was discharged as recovered. The physical 
examination on that date showed the following results: Patient 
recognizes pin-pricks and light touches all over the body; thermic 
and stereognostic senses normal; olfactory and gustatory senses 
normal; no Romberg present; pupils respond sluggishly to light 
and accommodation; sympathetic scarcely visible; right and left 
triceps very active and exaggerated; radial and ulnar present; 
right knee-kick exaggerated; tendo Achillis diminished; plantar 
reflexes very slight; no defense reaction. Patient did very well 
in giving the above tests. She was willing to cooperate; her actions 
were inhibited. 

If one seeks analogous cases of psychic disturbances from car- 
bon-monoxide poisoning in the literature very few will be found. 
What strikes the attention most forcibly when the cases are com- 
pared with each other is that almost every case has its own stamp 
and each one presents a clinical picture different from the others. 
Le Dosseur has collected a number of cases in which the following 
mental disturbances followed: aphasia; acute delirium; transitory 
chronic delirium; mental confusion; amnesia; melancholia; de- 
mentia. On the physical side he found muscular paralyses of 
diverse types; hemiplegias; paraplegias and monoplegias; various 
trophic disorders; convulsions, etc. 

The mental condition of this patient on first observation was 
deep confusion. She answered questions readily as one in advanced 
stages of senility is apt to do. All answers were accompanied by 
silly laughter and none were correct. However, the examination 
of the patient during the first few days showed that dementia was 
only apparent, and that there was a lack of power of attention and 
concentration which prevented intelligent conversation and made 
|ier replies unreliable and incorrect and the product of her own 
imagination. 

rot. 145 , .VO. 6. — JUNE, 1913 
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The principal manifestation of psychic disturbance in these 
cases is a loss of memory. The amnesia produced by oxide of 
carbon poisoning is generally sudden in its appearance and not 
slow and progressive like traumatic or alcoholic amnesia; it is a 
characteristic symptom appearing suddenly and extinguishing 
at once the entire past, and reducing to almost nothing the per- 
ception of the present surroundings. It may be the only apparent 
symptom in a mild case of poisoning and soon disappears, or it 
may be accompanied with disturbances of attention. The amnesia 
may simulate the Korsakoff syndrome in the polyneuritic psy- 
chosis with confabulation, pseudo-reminiscences, etc. A defective 
memory may exist in a certain number of cases which recover. 
This amnesia is retrograde or anterograde in type; it is variable 
in course and intensity; in some cases it is transitory, lasting often 
onlj’’ a few hours or days; in others it persists for months or years; 
or it may be continuous, and again it may require the use of memory 
exercises to produce any results. In this patient it lasted nearly 
three months, blotting out this period from her life. More than 
one month elapsed from the time of tlie accident until the mental 
symptoms developed, or at least were recognized, and her admission 
to the hospital. We are unable to determine from information 
received how much her memory was impaired after the acute 
effect of the poisoning had run its course. If there was a defect 
present it was not apparent to her friends and relatives with whom 
she came into daily contact. When she began to regain conscious- 
ness in the hospital she had a complete retrograde amnesia. After 
several weeks she showed anterograde amnesia only, that is from 
the time of the accident and subsequent thereto. The patient 
was able to recall the details of her life the day before the accident, 
but she could not recall any of the events occurring from the time 
she fell asleep in her surroundings on the evening of November 2 
until the middle of the month of February, when under treatment 
in this hospital. After her recovery the total periods of amnesia 
were three months. 

Sachs, who has compiled a treatise concerning these compli- 
cations, says; “In the early stage of convalescence a total amnesia 
is especially typical, either extending over the time before the 
poisoning, retrograde, or to the things of the present, anterograde. 
The falsifications of memory Avhich were noted in this case during 
the first month show the Korsakoff syndrome. Stierlin reports 
this symptom in two of his patients. In the records of these 
cases one finds the various forms of amnesia diversely associated. 
Le Dosseur cites Brourdel’s case of a physician, who follovnng an 
incomplete intoxication, lost his memory totally. Arriving at 
his patient’s house he forgot her name and the course of the illness 
in her case. The amnesia lasted eighteen months, at the end of 
which time he fully recovered. Le Dosseur mentions in his study 
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a lithographer who was amnesic to such a point that he was obliged 
to consult an indicating board in order to recall the colors that 
should be applied to each part of the plate. M. Bricard reports 
a case of a decided retrograde amnesia. A woman, aged twenty- 
one years, attempted suicide. The amnesia was complete in all 
that related to the suicide. She knows it because she was told of 
it, but doubted very much. As to events immediately preceding 
the suicide there was found a retrograde amnesia for at least one 
week. 

Many writers call attention in this intoxication to a marked 
aphasia, although sometimes it is mentioned as a simple trouble 
of speech in the form of an embarrassment or stuttering. This 
apparently is not a true aphasia, but may rather be designated 
an amnesic aphasia, since with the disappearance of the amnesia 
the aphasia becomes less marked or disappears altogether. 

Sometimes in coming out of the coma there appears an acute 
transitory delirium which may last a few hours, accompanied by 
excitement in which the patient is euphoric to a degree. This 
delirium is rarely accompanied by hallucinations, but in chronic 
intoxications the delirium is more prolonged, and is accompanied 
by various hallucinatorj^ disturbances, which may take the form 
of delusions of persecution. At this stage our patient did not 
show delirious experiences of any description. 

ICraepelin observed that when those affected first awake from 
the sleep of the poisoning in many instances there is an interval 
free from any disturbances which lasts days or weeks, and then 
suddenly or gradually the severe symptoms of the disease manifest 
themselves, and some relapses are recorded. In this connection 
Weidner says: “It is not possible to separate the after phenomena 
from the acute symptoms in a sharp manner, for in most cases 
the source of the same extends back to the acute stages with the 
exception- of a few phenomena of special brain affections which 
appear after a free interval, or become manifest after such interval; 
and secondly, the boundary between the disturbances which must 
be ascribed to the acute poisoning and those which are to be under- 
stood as after phenomena are so labile that up to the present there 
appears to be no unity of opinion concerning them.” 

The case under discussion showed such a reaction to the effects 
of the intoxication, for after the acute symptoms had subsided 
she was well enough to be about her usual duties for at least ten 
d^ys or two weeks before the mental symptoms became evident. 
Abrahamson cites a similar case in which a patient of his was 
cornatose for two days following an acute intoxication from illumi- 
nating gas, when her intelligence returned and she went home, 
iwo weeks later she developed a psychosis. 

A marked reduction in the emotional field has been observed by 
many writers. Recently Pfeifer has described singular phenomena 
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which often attracts attention in poisoning from coal gas; that 
is, the fixed mask-like expression of tlie face. The emotional tone 
of this patient for nearly two months was one of indifference. There 
were abrupt outbrusts of an irresistible tendency to laughter. These 
outbreaks were spasmodic in character, and occurred without 
provocation. All her replies were accompanied by causeless laughter 
and it was evident whenever anyone approached her bed. This 
emotion had no depth, as she laughed when a patient in the adjoin- 
ing bed was weeping. In the intervals between these attacks of 
laughter her face was apathetic. This appears to be a common 
symptom in carbon-monoxide poisoning, and has been referred to 
by several observers. Some of these cases show changeable humors, 
for they rapidly change from despondency to laughter. Stierlin 
mentions lack of emotion in liis study. One of his patients evinced 
this symptom, showing a lack of proper feeling toward his sweet- 
heart, to whom he was engaged before the accident, and expected 
to marry shortly. To some extent this may be explained from the 
characteristic autopsy results which have been reported in a series 
of cases where the symmetrical centres of softening were in or about 
the vicinity of the optic thalmus, most frequently in the globus 
pallidus and the lenticular nucleus, and hence in those sections of 
the brain which are supposed to control mimicry. 

A subnormal temperature is characteristic of the first stages of 
the poisoning, after which it rises rapidly, attaining the maximum 
the first twelve hours. No record of a subnormal temperature in 
this case ivas made. The first recorded temperature, 101°, was 
the maximum on the first day following the trauma. On the four 
subsequent days it fluctuated between this and normal, and from 
then remainedtstationary. Ravine cites a case of a high temperature 
being reported in a child, aged eight years, wliich reached 110° 
in eight hours, accompanied by a pulse rate of 120 per minute. 
The pulse rate of this patient was in relative proportion to the 
temperature. 

On the physical side we found involuntary evacuation of the 
bowels and bladder, exaggerated tendon reflexes, with clonus, 
including the Babinski reflex. We also had disturbances of sensa- 
tion, including anesthesias, hyperalgesias, etc. The involuntary 
evacuation of the bowels and bladder existed for about one month 
in this hospital, and a few days prior to that. This was probably 
due in some degree to the mental confusion, and not ivholly to 
the loss of spinal-cord control, for after the confusion disappeared 
she gradually recovered this control. It is difficult to state whether 
the neurologic disturbances were due to central or peripheral 
changes in the nervous system. However, the disturbances of 
sensation including anesthesias, etc., were to some extent due to 
the neuritis which always accompanies intoxications of this class. 

Opinions differ in regard to the action of carbon monoxide on 



O’MALLEY: CAilBON-MONGXIDE POISONING 


877 


the human economy. Haldane has shown by experiments that 
all symptoms, immediate and secondarj'", can be referred to the 
want of oxygen, and that they vary according to the saturation 
of hemoglobin with the carbon-monoxide gas. He states that 
“With 20 per cent, saturation the only symptom is a slight tendency 
to dizziness and shortness of breath on exertion. As the saturation 
increases, however, the symptom of want of oxygen becomes more 
and more pronounced, until at 50 per cent, saturation it is scarcely 
possible to stand, and even slight exertion causes temporary lops 
of consciousness.’’ In the fatal cases 80 per cent, of the hemoglobin 
is saturated with carbon monoxide. However, Le Dosseur sums 
up his conclusions as follows: “That in cases of survival, oxycarbon 
intoxication leaves frequently after it a series of complications 
bearing principally on the nervous system. The paralysis comes 
from cerebral and medullar lesions, or is due to the polyneuritis, 
or two other causes may come into play, traumatism and hysteria. 
The mental troubles are sometimes connected with material altera- 
tions in the brain, hemorrhages, thromboses, softenings. Some- 
times they are completely independent. In all these cases the 
simple anoxhemia of the red corpuscles is insufficient for explaining 
all the manifestations. Hysteria itself, though possible in certain 
cases, is unable to explain the phenomena observed. That experi- 
ments would tend to prove that carbon monoxide is dissolved in 
the serum and has a direct specific localized effect on the nerve 
cell.” Mott is of the opinion that all the nervous symptoms can 
be explained by the thrombotic occlusions and hemorrhages which 
occur as the result of carbon-monoxide poisoning. These hemor- 
rhagic conditions are more noticeable in the white matter of the 
brain, but this can be explained by the anatomical construction of 
the bloodvessels supplying these parts. 

Unfortunately all observations of the course of such carbon-mon- 
oxide psychoses over a period of years is entirely wanting, Sachs in 
the preparation of his treatise on this subject was impressed by this 
fact, and states, “It would be interesting to know the further 
course of such cases.” It is only in a mild uncomplicated case of this 
sort that we can make any regular comparisons as to its termination, 
as so many factors are to be considered. The majority of these cases 
prove fatal, and where this is not the case the mental symptoms 
vary from^ dementia to complete recovery. There are many things 
to be considered in the course and prognosis of the disease — ^namely, 
the general make-up and predisposition of the patient, the degree 
of poisoning, and in mine accidents we have to consider, in addition 
to the intoxication, the emotional stress, the overexertion and depri- 
vations from lack of food and the exposure accompanying the 
trauma. Stierlin in his work gives a full report of observations made 
y inmseli and others among twentj^-one survivors in the mine 
catastrophe at Caurrieres, on March 10, 1906, which claimed 1100 - 
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victims. These observations are of importance from the fact 
that they were continued over a period of two and a half years in 
the natural environments of the patients where they showed their 
psychopathologic conditions in the eccentricities of their, lives 
and in their personal relations toward their families and friends. 
None of these patients made a complete recovery, although some 
of them were able to earn a living. The chronic effects of the 
intoxication, however, remained, which was shown by the neu- 
rologic changes as well as in the various forms of dementia present. 
He classified the mental phenomena into four groups, as follows, 
although none of them could be considered an entity, as each 
class encroached upon the other; (1) Psychoses caused by carbon- 
monoxide intoxication; (2) psychoneuroses caused by carbon- 
monoxide intoxication; (3) emotion psychoses; (4) traumatic 
neuroses of mixed etiology. 

h'lott calls attention to the fact that, considering the effect of 
carbon-monoxide poisoning being followed by mania, melancholia, 
confusion, and other mental symptoms, it must not be lost sight 
of that many cases to begin with are suicidal, and therefore if not 
actually insane at the time probably possess an insane or neuro- 
pathic temperament. This case was a pure and simple intoxication 
uncomplicated by any other neurologic factor. There was no 
inherited predisposition, nor was there present any deviation from 
the normal in her mental state previous to the trauma. She gave 
no evidence of emotional instability, had an even temperament, 
and was intelligent for one of her class. I am satisfied from the 
historj’’ given by her aunt and one of the servants who had been 
her friend for a number of years that suicide did not enter into 
this case. She was in an unusually happy mood previous to the 
poisoning, and besides this she was a devout Christian and always 
faithful in the performance of her religious duties. While the 
active mental symptoms abated in March she was not discharged 
until one month later, as her physical health was rather poor. 
Two months afterward she sailed to her brother’s home in Ireland, 
where she has remained ever since. Inquiries made from her aunt 
show that the patient has written regularly to her relatives in this 
country, and there is no evidence from the content of her letters 
that she has undergone any change since she left. However, if the 
patient returns to this country the writer will endeavor to keep her 
under observation for some time. 
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ACUTE POLYMYOSITIS. 

By Herbert Fox, M.D., 

DIRECTOR OF THE T\^ILLIAM PEPPER LABORATORY' OP CLINICAL MEDICINE, UNIVERSITY’ OF 
PENNSYLVANIA, PHILADELPHIA. 


The following observations were made upon a microorganism 
obtained by blood culture in this laboratory, upon a case of acute 
polymyositis, in the service of Dr. Charles IC. Mills, in the Uni- 
versity Hospital. The case itself will be put on record later, 

A. G. ; acute polymyositis. Material at hand consisted of scrap- 
ings and exuded serum from a papular skin eruption. Save for 
Micrococcus epidermitis albus in the scrapings, these were sterile. 
Two days later a blood culture was taken (3^ c.c. blood to 200 c.c. 
+ 1 per cent, glucose bouillon) . Specimens were again taken from 
the then rapidly drying cutaneous eruption, with the same result 
as above. From the blood culture a coccus was obtained corre- 
sponding to the one described by Martinotti^ in a kidney abscess 
and named by him Micrococcus polymjmsitis. The organism in 
the fifth generation was agglutinated quite promptly, by the 
patient’s serum. This coccus is in many waj^s identical with 
Micrococccus pyogenes albus and aureus, and for purposes of com- 
parison a recently isolated strain of the latter was run through 
with the “polymyositis” organism from this case. The technical 
work is appended, and from it Ave conclude that the organism 
in question does not deserve a separate species name, the proper 
course being to speak of it as Micrococcus pyogenes var. polj'^- 
myositis. 

Biologically the culture which we shall call No. 5308 in this 
report differs from the usual forms' of Micrococcus pyogenes only 
as follows: Upon plates and slants both of agar and gelatin it 
grows as a grayish-blue colony, and only in older cultures may 
one see a_ faint payish-yellow color. It is never dense Avhite or 
bluish-AAdiite. Liquefaction of gelatin is not so rapid in 5308 as 
in the Micrococcus pyogenes. No constant difference, such as in 


’ Zentralblatt f. Bakteriologie, etc., 1898, xxiii, 877. 
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stratiform or infundibuliform liquefaction, could be noted. Upon 
potato there is neither the intense orange of the “aureus” nor 
the porcelain appearance of the “albus.” The medium is not 
colored. On milk the coagulation does not appear completed until 
the third or fourth day, after which the clot is so firmly contracted 
that a suggestion of digestion arises. This last, however, does not 
occur. It seems worthy of note that no growth was to be seen in 
the blood bouillon flasks until the end of the third day. These 
differences were observed in the third and tenth generations. The 
hlicrococcus aureus used for comparison was also tried with the 
patient’s serum. It was lightly agglutinated in the same time as 
a firm agglutination was observed with 530S. 

The Micrococcus aureus and 5308 gave almost identical results 
when injected intraperitoneally into guinea-pigs. 

In rabbits a subcutaneous injection of Micrococcus aureus gave a 
sharply outlined local abscess. Injections of 5308 produced a diffuse, 
boggy, tender swelling, with a slight reddening of the skin, all of 
which subsided in three days without rupture or general involvement. 

Both cultures under consideration were injected into the cir- 
culation of rabbits, using a completely emulsified twenty-four 
hour agar growth. The height of the symptoms in the 5308 animal 
was apparently reached at the end of the second day, and on the 
third morning both were chloroformed, hlartinotti describes a 
peculiar lameness and gait, and emphasizes the extreme sensitive- 
ness of the animal. Both our animals on the second day were 
huddled down in the corner of the eage and refused to move, crying 
piteously if they were forced to do so. No particular dift'erences 
could be noted other than the greater sickness of the hlicrococeus 
aureus animal. Intravenous injections of hlicrococcus aureus 
gave pyemia, with numerous sharply outlined muscular abscesses 
very irregularly distributed, abseesses of the lungs, heart muscle, 
liver, kidney, and a mild seropurulent peritonitis. Injections of 
5308 intravenously resulted in a few abscesses in the liver and 
kidney, and a very slight early plastic peritonitis. In the muscles 
of the extremities, along the vertebrre and in the pectorals, there 
were found enormous numbers of minute diffuse, pale gray areas 
surrounded by a zone of hemorrhage and edema of varying width. 
In the other muscles these were less numerous. The lesions are 
more severe in the INIicrococcus aureus animal, and while this may 
suggest a lower virulence of 5308, there is surely some degree of 
specificity or predilection for the musculature. The virulence of 
5308 is less than that outlined by Martinotti for his culture. 

Unfortunately for the continuance of the work no rabbits were 
available when these animals were killed, and when a week later 
we could obtain the animals the 5308 culture had lost its virulence 
entirely and would not infect them. Indeed, 5 c.c. were required to 
kill a small guinea-pig, and it did not seem worth while to sacrifice 
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animals further, since no increase was noted, after two passages. 
It seems sufficiently proved that this 5308 is one of the Micrococcus 
pyogenes group, and should not be designated by a separate species 
name. 

In a recent communication Schmitz^ closely corroborates the above 
findings. There are a few noteworthy differences, however. His 
culture produced an intensely yellow growth especially upon ascites 
agar. My culture, now about nine months old, gave more pigment, 
a delicate yellow, upon serum agar than upon plain medium; at no 
time was' the color intense. The virulence of his culture rapidly 
declined upon cultivation, and he noted a decline in virulence for 
rabbits in a re-isolation of the coccus from an abscess upon a guinea- 
pig isolated subcutaneously. He could, however, raise the virulence 
for rabbits by repeatedly inoculating them. His culture gave an 
infection picture close to that of Martinotti, but his control 
with Micrococcus aureus failed to show muscular involvement. 
Mayesima^ reports a case in which he isolated a Micrococcus 
pyogenes albus from the blood. He believes the infection atrium 
may be the tonsil. 

This blood-culture finding is interesting from two standpoints: 
(1) It is another case to support the view that acute polym^msitis is 
a bacteremia due to a micrococcus, with curious and rather uniform 
predilection for the musculature by which a subspecies or variety 
of a pus former can produce a definite clinical picture, with lesions 
more or less characteristic, and quite different from those pro- 
duced by the most conspicuoqs member of the group to which it 
belongs. What determines the bacterium in its behavior is of 
course wholly imknown, and there is nothing in the clinical knowl- 
edge to help us. The infection atrium and the receptivity of the 
host probably play parts. It is suggested that the infection assumes 
the form of polymyositis when a Micrococcus pyogenes bacteremia 
occurs in a person whose condition favors rheumatism. There 
is of course no pathologic basis for this, as the lesions are different. 
F. Gottstein'* however, reports a case which was closely associated 
with one of acute articular rheumatism. Some attention is being 
given by the writer to the infections, particularly the subacute^ 
in which pathogenic mutations are noted, and this case is but 
an example. 


= Zentralbl. f. Bakt. u. Par., Original, Band 65, 256. 
® Deutsch. Zeitsch. {. Chir., J910. 

' Deutsch. Arch. f. klin. Med., August, 1907. 
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CLINICAL IMPORTANCE OF REFLEX PHENOMENA IN 
INTRATHORACIC DISEASES, NERVOUS MECHANISM, 

AND DIAGNOSTIC LIMITATIONS .OF REGIONAL 
MUSCLE CHANGES IN PULMONARY 
TUBERCULOSIS. 

By J. L. Pomeroy, A.B., M.D., 

MONROVIA, CALTFORNIA. 

In a recent communication' an historical resume of the literature 
relating to the sensory, motor, sympathetic, and reflex phenomena 
resulting from intrathoracic conditions was given. It was shown 
that both rigidity as well as degeneration of the muscles over the 
neck and thorax had been discussed by various authors prior to 
the time of Dr. F. M. Pottenger’s announcement (1909). Balint, 
in 1903, and Jessen, in 1905, gave considerable data upon both 
these phenomena in connection with pulmonary tuberculosis. 
Balint particularly noted the rigidity, Jessen the atrophy of the 
trapezius. Remak reported rigidity of shoulder and arm muscles 
on the basis of reflex tonus from the inflamed lung. Musser, 
West, and others have noted the increased tension in the intercostals 
over an inflamed lung or pleura. Rigidity of the abdominal muscles 
as well as abdominal pain as a sign of intrathoracic inflammation 
has been observed by a great many authors, and is a matter of 
common knowledge. The myoidema, once regarded as a diagnostic 
sign of pulmonary tuberculosis, is to be regarded as a symptom 
only of atrophy, from what cause it gives us no information. There- 
fore we can state that muscle rigidity and degeneration in intra- 
thoracic conditions is not a new discovery, but has been touched 
upon from time to time by many observers. That as a clinical 
sign of intrathoracic affections it is an entity cannot be denied. 
There are some clinicians who fail to perceive it, for them it does 
not exist, but there is no question but that careful palpation 
will demonstrate changes in muscular tension and “feel” in every 
case of pulmonary tuberculosis. 

Cyriax, of London, also makes a claim to priorty on the basis 
of statements made in The Elements of Kellgreiis Manual Treat- 
ment in 1903. He stated, “Reflex contrations of the intercostal 
muscles result from many morbid conditions of the lungs, bronchi, 
and pleura.” From what has been said such observations, however, 
were made prior to his writing. 

I do not therefore regard these signs in the light of a recent 
discovery, but only a systematic exploitation of a clinical phe- 


' J. L. Pomrro 3 % M.D., Critical Review of the Theori’^ of Regional ^luscle Rigiditi’ and 
Degeneration in Intrathoracic Conditions, etc.. Interstate Med. Jour., September, 1912. 
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nomenon which has been previously rather unsystematically 

studied. . , , , , 

In regard to the sensory phenomena in_ tins disease, here too 

there have been many observations. Pain in diseases of the chest 
has long been recognized, and the earlier authorities thought it 
always due to pleurisy per se. Intercostal neuralgia was early 
recognized. Louis (1843) and Giinsberg (1856) also described a 
hyperesthesia over the skin and muscles in the neck and back 
in pulmonary tuberculosis. Schmidt, in 1899, described various 
symptoms on the part of the sensory and sympathetic nervous 
system. He describes a neuralgic tenderness over the brachial 
plexus in apical tuberculosis, and noted paresthesias about the 
chest and arms, with hyperhidrosis and other disturbances. Many 
observers have reported evidences of peripheral neuritis, pains 
in the legs, arms, thighs, and other parts of the body (Beau, 
Leudet, and others). Pitres and Yaillard, in 1898, and Hammer, 
in 1899, investigated the question of peripheral neuritis in pul- 
monary tuberculosis, and found that there were three types; 
(1) Latent neuritis with no symptoms but neuritis demonstrated 
post mortem; (2) neuritis with sensory symptoms only; (3) neuritis 
with motor and sensory symptoms. In my own experience these 
disturbances are quite common, and at times troublesome to treat. 

From a pathologic standpoint, while many authorities are 
conservative as to the neuritis being a specific result of the tubercle 
toxin, the weight of opinion is in favor of its being so. De Renzi 
observed degenerative changes in the phrenic nerve 27 times out 
of 29 cases; Jappa, Oppenheim, Steinert, Siemmerling, Cestan, 
and others have demonstrated degenerative changes in the peri- 
pheral nerves. Many other workers have confirmed these findings, 
and it seems to be proved that the tubercle toxin causes degenera- 
tive changes in the peripheral nervous system and in some instances 
even in the cells of the cord itself. Furthermore, irritative symp- 
toms on the part of the toxin upon the brain and the meninges 
without actual tubercle formation have been observed. In some 
instances a mild meningo-encephalitis (not tubercle formation) 
was to be demonstrated. While in some instances the symptoms 
seem to rest upon the basis of a pure functional disturbance, prob- 
ably due to cachexia and defective nutrition, the occurrence of 
neuritis in subjects where these factors did not exist is proof that 
they are not necessary causative agents. 

The influence of alcohol, lead,, syphilis, etc., is a difficult question 
to decide. While it must be admitted in certain cases that they 
do play a factor particularly predisposing, here again they are 
not necessary factors. I have seen a true Korsakoff (polyneuritic 
psychosis) and other neuritic symptoms, in pulmonary tuberculosis 
where these factors were absent. 

In regard to the phrenic, intercostals, vagus, and other nerve 
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fibers in the thorax, there is to be mentioned the eft’ects of me- 
chanical disturbance. Certainlj' the brachial plexus, the vagus 
recurrens (bronchial gland enlargement), and other nerves are 
involved in adhesions, etc., which cause deficient nerve function 
and peripheral and reflex phenomena. 

Therefore it is to be concluded that while there is need for more 
definite anatomical research upon this question, it seems certain 
that pulmonary tuberculosis may cause definite degenerative 
changes in the nervous system; neuritis, posterior root inflamma- 
tion, meningo-encephalitis, and other changes not due to tubercle 
formation, and further, these changes result not infrequently. 

From the standpoint of reflex phenomena considerable work 
has been done. Prior to the time of the appearance of Head’s 
classical schemata only desultory reports are to be found. Herpes 
zoster in pulmonary tuberculosis was frequently commented upon 
(Rendu, 1894, and others). Among the many reflex phenomena 
observed was pseudorheumatism of the shoulders (Bozzolo, 
Laserre), painful points about the apex and baek (Schmidt, 1899), 
pain and tenderness in the intrascapular region, and over the 
second to seventh dorsal vertebrse (Petruschky, 1903, et alius), 
referred pain to the hypogastrium in diaphragmatic pleurisy 
(Gunsberg, 1850, and Rosenbach, 1887). Sensitiveness to pressure 
and superficial hyperesthesia were noted by Walshe in 1860. Lange, 
in 1871, also described the referred pain to the epigastrium in 
diaphragmatic pleurisy. Cornet, in 1899, also mentions hyper- 
algesia over the affected area. 

Furthermore, Wiirtzen, in 1906, gave an exhaustive review of the 
literature upon reflex hyperalgesia and pulmonary tuberculosis. 
His article and Schmidt’s, in 1899, and the monograph of Jessen, 
in 1905, enable one to follow the literature almost to the present, 
and give vast sources of information. Francke, in 1908, demon- 
strated the close connection between the limits of the lesion by 
deep hyperalgesia, pressing the fingers deeply into the. superficial 
tissues. Wiirtzen used only light touch with a blunt instrument, 
and showed close connection between the lung involvement and 
the hyperesthesia. He felt that this phenomena rested on the 
segmental theory of visceral reflex disturbance according to Head’s 
zones. Head’s zones were worked out on the basis of numerous 
cases of herpes zoster, and show the segmental areas upon the skin 
surface for pain, heat, cold, and trophic disturbances, and on tlie 
basis of various visceral diseases certain maxima are to be found 
in the sldn. These zones are so well known that further elucida- 
tion is unnecessary. White and Van Norman recently have brought 
out a reflex hyperalgesia in the skin over the diseased lung, which 
limits itself only to the area involved. They give no mention 
of Wiirtzen, yet they have practically repeated his work. Wheaton, 
in 1910, claims to have demonstrated integument atrophy over 
the diseased area. 
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Head’s reflex areas in connection -with lung tuberculosis represent 
mainlv the third to the fourth cer\dcal zones, and the third to the 
ninth' dorsal zones. When lower zones are stimulated he finds 
also the gastric factor in play, which would stimulate the same 
zones. Reflex disturbances also occur in connection with the 
fifth cranial nerve, with headache and tenderness. lessen, Eggar, 
Goldman, also have studied this problem. 

On the basis of these segmental studies it has been demonstrated 
that in pulmonary tuberculosis, one may find certain maximum 
points, often at the apex over the trapezius, between the shoulder- 
blades, tenderness over the vertebrre (frequently the second, 
third, and fourth dorsal), hyperalgesia over the second rib just 
inside the shoulder-joint area, points over the anterior part of 
the chest according to the seat of tlie lesion, also h3^peralgesia 
of the skin proper, delimiting the diseased area, a deep hyperalgesia 
(Francke), an atrophic condition of the skin, sensitive areas over 
the abdomen (referred from the lower dorsal segments), and finally 
there may be referred disturbance in the region supplied bj^ the 
fifth nerve over the head and face. 

It is to be seen therefore that there are several factors in the prob- 
lem of muscle change in intrathoracic lesions. The influence of the 
tubercle toxin on the peripheral nervous system, the mechanical 
influence in the thorax upon the nerves, and, furthermore, the 
reflex disturbances according to the segmental law of Head’s 
zones. Recently, Harris brings forth a so-called diagnostic tender 
spot over the insertion of the levator anguli scapulfe in pulmonary 
tuberculosis. One ma}^ find many such tender points about the 
chest in intrathoracic disease, whether from tuberculosis or other 
conditions, and this sign is only a part of the complexes referred 
to, hj^peralgesia. Alone such a tender point is of no diagnostic 
value in pulmonar}^ tuberculosis. 

Probably the most common areas of tenderness observed in 
connection with apical tuberculosis are over the middle of the 
trapezius ridge, over the brachial plexus area, the third and fourth 
dorsal vertebras, and anteriorly over the second intercostal space 
near the sternum, and also to the inner side of the shoulder-joint 
on the chest. Where the disease affects the lower lobes we find 
tenderness over the fourth, fifth, sixth, and lower vertebrae, a 
tender spot at the lower angle of the scapula, in the axilla, and over 
the lower dorsal zones on the anterior part of the chest, and onto 
the abdomen. Often the points which show tenderness maj'- be 
covered by a pin-head; again they are larger. They may indeed 
be bilateral in some instances. Between the shoulders over the 
rhomboidei and the levator scapulae one not infrequently observes 
tenderness. A remarkable fact is that one observes these tender 
areas often at the earliest and again long after the patient is appar- 
ently well. In many instances there are no subjective symptoms 
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whatever, and their existence is unsuspected; again a dull boring 
ache may be complained of. Head states that the area of the 
second dorsal zone is commonly affected. Also the sixth dorsal 
segment. The two main points of this area are situated the one 
posteriorly at the level of the seventh dorsal spine, just internal to 
the angle of the scapula, and the other in front and under the breast. 
The lower area or the lowest two areas of the cervical plexus are 
also frequentlj'^ affected. To these areas belong the tender points 
at the posterior aspect of the shoulder-joint, and those over the 
second rib and under the clavicle. Also the inner side of the arm 
and axilla. 

When one considers the motor phenomena in pulmonary tuber- 
culosis there comes into consideration the following: paralysis 
of the vagus recurrens; paraplegia; phrenic nerve paralysis; poly- 
neuritis; changes in the distribution of the ulnar, peroneus, crural, 
and other nerves. Senator describes an interstitial myositis 
(gastrocnemius), with paraplegia. Balint noted changed electric 
reaction in the chest muscles over the affected lung; myoidema 
(Stokes, Tait, and others) was long held as a sign of pulmonary 
tuberculosis. Contractions and irritability and weakness of the 
orbicularis, the masseter, the sternocleido mastoid (Bozzolo), and 
atrophy of the trapezius over the affected area have been noted. 
Weakness of the Amice is a common symptom. Several instances 
of phrenic nerve paralysis have been reported. (Vierordt, Rosen- 
heim.) 

Pottenger systematized the muscular phenomena and claims 
that by light-touch palpation one can pick out the diseased area 
in the lung by the condition of the overlying muscle tissue with 
a fair degree of accuracy. In early lesions the neck muscles, the 
trapezius, and muscles covering the apex are more rigid than normal. 
In late cases they become flabby and degenerated. 

In regard to the atrophy of the trapezius, as described by Jessen, 
he considered that a local toxic diffusion in the muscles overlying 
the diseased lung only hypothetical, and Avith no substantial 
evidence to support it. He considered a latent neuritis to be a 
more plausible cause, and further felt that there might be some 
connection between the muscle atrophy and the segmental reflex 
phenomena after Head’s theories. Pottenger believes that the 
muscle spasm results from the reflex excitation of the segments 
by afferent stimuli from the lung through the sympathetic nervous 
system to the cord, and their exciting neighboring centres in the 
anterior horns, Avith consequent spasm, as occurs in appendicitis, 
etc. Thus he explains the rigidity on the basis of Plead’s zones 
for Ausceral reflexes. The degeneration, he belicA'ed, Avas due 
mainly to OA’erAVork. I am inclined, hoAveA'er, to belieA^e it to be 
of a trophic nature, from disturbance in the nervous mechanism 
in the spinal cord or in the nerve endings. Niehans in commenting 
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on the atrophy of the muscles about a tuberculous focus in bone 
tissue inclines to the toxic theory. The close_ segmental relation, 
however, between the nerves supplying the joint and the muscles 
moving the same would in my opinion be in favor of some nerve 
disorder of trophic nature. 

In regard to the effects of the tuberculous toxin upon the muscles 
in pulmonary tuberculosis, Phillip regards the process as a pro- 
gressive muscular dystrophy, in which all the muscles, somatic 
as well as visceral (heart, etc.), partake. 

From the standpoint of trophic influence being the cause, par- 
ticularly of the localized atrophy over the lung lesion's, the findings 
of Gibson are of importance. Gibson (1911) agrees with Head 
and MacKenzie in regard to the segmental disturbances in angina 
pectoris, and further found, with Eichhorst, that in the painful 
areas, wasting of the muscles and changes in the texture of the 
skin, with increased mjmtatic, galvanic, and faradic irritability, 
were to be demonstrated. These observations distinctly support 
the theory that reflex disturbance of the cord through the sym- 
pathetics from the lungs will cause atrophy in the muscles corres- 
ponding to the segments affected. 

When we come to consider the numerous sympathetic disturb- 
ances in pulmonary tuberculosis the theory of a nerve disturbance 
for the basis of muscle atrophy and rigidity gains more weight. 
Inequality of the pupils; flushing of the face, often unilateral; 
localized sweating (in hands, etc.); cardiac rapidity; pigmentation 
of the face and breasts; loss of hair; secretory disturbances; localized 
edemas in the skin, etc., and numerous other symptoms, all show 
the effect of the tubercle toxin on the sympathetic centres. The 
close relation existing anatomically between the inferior cervical 
ganglion and the pleura and the distribution of the sympathetic 
fibers from the anterior and posterior pulmonary plexuses show in 
part the pathway of these disturbances. Therefore, I believe there 
is sufficient ground to show that the disturbing stimuli pass through 
the sympathetic nervous system to the spinal cord (at least in 
part) and thus disturb the anterior horn cells, both as to muscle 
spasm, sensory phenomena, and subsequent atrophic changes 
due to trophic influence. 

Furthermore, the sympathetic sj^stem has wide connections 
with the vagus, and this in turn secures a common origin with the 
ninth and eleventh nerves. A reflex disturbance therefore from 
the vagus can stimulate the muscles supplied by the ninth and 
eleventh nerves. The rigidity is particularly noticeable in the two 
muscles supplied by the spinal accessory, the sternomastoid, and the 
trapezius. Therefore, these muscles may be stimulated through 
central connections by the vagi or through the sympathetic con- 
nections vdih the spinal cord. The dilatation of the pupil, etc., 
show us that these centres in the cord are irritated, and it is only 
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carryinjr the process a step forward to conclude that tlie motor 
centres are also set into heightened activity. 

Again, the recent work of Karsner demonstrates conclusively 
that vasomotor fibers exist in lung tissue about the pulmonary 
arterioles. 

Another pathway for referred stimulation comes from the phrenic. 
This nerve has been shown to be frequently the seat of neuritis, 
and by its anatomical relations with the pleura is open to mechanical 
insult. Through its origin in the third and fourth cervical segments 
the muscles supplied by this segment are thrown into spasm (see 
these muscles in segmental charts). Capp’s recent work further 
shows that the lower intercostals also enter into the supply of 
the diaphragmatic pleura, and through these, referred symptoms, 
muscle spasm and hyperalgesia over the areas corresponding to 
these nerves (in the posterior part of the thorax and the muscles 
of the abdomen also), may result. Head and others have long 
claimed that pleurisy does not cause referred or segmental dis- 
turbances. Capp’s work, however, casts some doubt upon this. 
Pleurisy certainly must play some factor in the production of 
muscle spasm, and I believe that it does. The close anatomical 
relations of the pleura at the apex with the brachial plexus, the first 
intercostals, and the lateral intercostals also give rise to neuralgia, 
neuritis, referred pain, and other symptoms along the arm, the 
distribution of the ulnar nerve (elbow pain), and, according to 
Abrams, muscular spasm is a frequent accompaniment of inter- 
costal neuralgia. Therefore, I believe that pleurisy does at times, 
according to its peculiar location, not only set up localized spasm 
but may give referred spasm over the abdomen and elsewhere. 
Certainly, disturbance of the diaphragmatic pleura gives tender 
points over the trapezius and muscle spasm in the area supplied 
by the third and fourth dorsal segments. 

Schmidt’s researches in regard to the apex of the lung and dis- 
turbance of the brachial plexus show that here also we may have 
a pathway for reflex disturbance. In pneumonia and pericarditis 
we also note referred symptoms over the lower intercostals onto 
the abdomen. The differentiation of intercostal neuralgia, neuritis, 
and pleurisy can only be made by considering the peculiar nature 
of the hyperalgesia and other symptoms which are characteristic 
of each. Nevertheless, Abrams reports cases where intercostal 
neuralgia simulates visceral disease, and advises freezing the 
nerve at its central origin in order to differentiate the nature of 
the lesion. In central disturbance the pain and spasm will not 
disappear, but in peripheral disturbance it will. 

The communications of the two upper intercostals, and the 
intercostohumeral nerve explain the pseudo-angina or referred pain 
to the inner side of the arm so frequently seen in pulmonary 
tuberculosis. The deficient action of the diaphragm also may 
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be explained on the basis of irritation either of the lower inter- 
costals involved in pleural lesions or direct insult to the phrenic 
at the apex or in the mediastinum. 

The thoracic sj-mpathetic system which joins the vagus to supply 
the lungs gi^^es off branches from its upper ganglia to the spinal- 
root ganglia which supply the skin over the thorax. Through 
these fibers therefore we have a reflex pathway to the spinal cord 
for the production of hyperesthesia, hyperalgesia, and muscle 
spasm as well as trophic symptoms. The reflexes demonstrated 
by Abrams, brought about by percussin'g the vertebras, or by 
irritation of the skin causing lung contraction or dilatation and 
similar phenomena in regard to the heart and aorta, support the 
view that we have definite reflex pathways for the intrathoracic 
viseera. 

On the conception of the constriction of the chest in cardiac 
disease (anaina), as brought out by Mackenzie, we ma^'^ state that 
in pulmonarj'^ disease a persistent irritation of the sympathetic 
nerve conduces to the irritation of the spinal segment where the 
fibers for the lung connect with the spinal cord. Irritation of the 
sensory part of the cord conduces to sensation, which is projected 
into the periphery innervated by the nerves of the spinal segments. 
After this manner the motor and vasomotor symptoms are of like 
segmental character. We further know that counterirritation 
by a blister, etc., will reduce inflammation in the lung (Brunton). 
The occurrence of vertebral tenderness in early cases over the 
second or third dorsal vertebrae show the segments that are early 
disturbed. The lung receives its sympathetic fibers from the third 
and fourth cervical segments and from the third to the ninth 
dorsal segments (Head). From clinical studies the appearance 
of tenderness over the vertebrae, tender points over the anterior 
and posterior aspect of the chest, with skin hyperalgesia, we can 
state positively that proof of the irritation of the segments from 
the lung is conclusive. The sensory symptoms are only a part 
of '.a complex. 

In affections of the lower lobes of the lung the lower dorsal 
areas are stimulated, and we obtain tenderness over the seventh, 
eighth, ninth, and tenth dorsal vertebrae, dull pain in the intra- 
scapular area, and tender points in the axillae, at the inferior angle 
of the scapula, and also anteriorly over the chest, and often on the 
abdomen. In some cases with these signs very little may be found 
on physical examination, the patient may consider that he has 
pleurisy, but no friction sounds will be heard. The a;-rays will 
often show a liigh diaphragm and adhesions between the costal 
and diaphragmatic pleural surfaces with enlarged bronchial 
fedands. These phenomena are much more commonly found than 
is recognized by the profession. 

In many cases where gastric symptoms supervene one gets the 
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vertebral tenderness over the lower dorsal vertebra and hyper- 
algesia in the corresponding segmental areas. 

When we come now to consider the diagnostic importance of 
muscle spasm and degeneration, together with the concomitant 
symptoms, certain difficulties present themselves. This arises 
from the complex mechanism in the causation of these various 
symptoms. There may be neuritis, latent or manifest, vnth symp- 
toms similar to intercostal neuralgia, or disturbances in the periphery 
also, the neurotic condition of the patient often exaggerates the 
picture. Also in a mechanical way symptoms may be produced 
by adhesions in the pleura, with various nerves, at the apex or 
in the mediastinum; and finally, we have the pure segmental 
disturbances. It is to be remembered that the heart, aorta, and 
bronchial glands may give rise to segmental reflexes similar to 
pulmonary lesions, and also in simple bronchitis reflex disturbances 
occur. According to some authorities emphysema and chronic 
bronchitis also are factors. Bronchial gland enlargement is more 
common than suspected, particularly in adults. 

Differences in muscular development, occupation, posture, 
deformities of the spine, the condition of the superficial tissues of 
the chest (fat, etc.), age, nutrition, as well as certain diseases 
giving rise to muscular changes in the neck and thorax, all confuse 
the diagnostic importance of muscle spasm and degeneration in 
intrathoracic conffitions. Spondylitis, Potts’ disease, paralysis 
agitans, torticollis, rheumatic arthritis, disease of the middle ear, 
brachial neuritis, cervical rib, circumflex neuritis, aortic aneurysm 
are a few of the conditions which may give rise to reflex changes 
in the muscles over the thorax and neck, which are more or less 
permanent and will confuse the examiner. 

Residuals from former conditions leave their impression upon 
the tissues of the chest. Pleuritis, pneumonia, asthma, bronchitis, 
pericarditis, etc., alter the mechanism of the respiration and the 
nervous and muscular actions. 

Hence, muscle spasm and degeneration, as well as the sensory 
symptoms of intrathoraeic disease to be used as a diagnostic aid 
in pulmonary tuberculosis, must be interpreted with extreme care. 
One must differentiate between cutaneous tenderness or hyper- 
esthesia due to pleurisy, local neuritis, and hyperalgesia due to 
visceral disease and intercostal neuralgia. Reflexes from distant 
organs are also to be considered. 

jMarked destruction of lung destroys the nerve endings, and 
reflex symptoms may be absent. While the muscle spasm gives 
information as to the acuteness of the lesion or its activity, and 
degeneration, the age and chronicity of the disease, one cannot 
accurately localize the lesion in the lung on the basis of these 
signs. They wiU give a relative idea of its extent, but my autopsy 
findings show that it is inaccurate. 
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Consequently, it is only a rough and inaccurate index ^ that 
inflammation is present in lung tissue or intrathoracic tissue. 
While White and Van Norman state that, according to their experi- 
enee, the reflex hyperalgesia limited itself over the diseased lung 
tissue, in my observation, in comparison with autops\^ findings in 
cases upon which I had studied the reflex hyperalgesia and muscle 
changes, these signs give only a hint as to the intensity of the in- 
flammation and not the extent. In other words, the muscle spasm 
and degeneration as well as reflex h^^peralgesia were observable in a 
limiting way, only over the intensely changed tissue, and did not 
clearly show the full extent of the lesion. From the very nature of 
the variations in the pathologic deposits in lung tissue the bizarre 
changes in anatomical relations occurring in advanced cases one 
could not expect from signs relating to nerve tissue, and reflex 
in character, to give accurate delimiting information. Therefore, 
the conclusion must be given that reflex h 3 ''peralgesia and muscle 
phenomena are only general in character, and an}^ attempt to deduct 
information leading to accurate localization or limitation would 
be illogical and by practical experience, with autopsy comparisons, 
proved to be uncertain and misleading. Accordingly^ one must 
consider these signs from the standpoint of an aid in clinical 
examination for localizing the lesion in the lung or thorax 
as of variable significance. 

From the standpoint of the opinion of various authors who have 
written upon this sign the following extracts are given: 

Hart claims that the conditions observed are not due to reflex 
causation, but result from overwork, as described by Freund and 
his followers. (See Pottenger’s recent review.) He also raises 
the question of local toxic -action, but discards it as being too 
selective. 

Bonninger claims to have demonstrated a unilateral lymph 
stasis which causes the tissues to be firmer than normal. He 
rejects the reflex theory, and believes that disease of the under- 
lynng jileura was the cause. 

Orzag confirms Pottenger’s findings, but regards Balint’s 
electric reactions over the diseased area as of more significance 
for diagnosis. He did not consider that the muscle spasm was of 
any value for early diagnosis. 

Wolff-Eisner compared the muscle findings with the conjunctival 
tuberculin reaction, and concluded that the great practical worth 
of light touch palpation in the recognition of muscle change Avas 
“in the recognition of the initial actiAm tuberculous process,” 
and hence was of Amlue from a therapeutic standpoint in pointing 
out the presence of active processes. 

Bredow expressed doubt as to the value of muscle rigidity as 
described by Pottenger. He examined 107 cases of pulmonary 
tubereulosis and found only'^ 7 in which the sign Avas present. Against 
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these 7 he was able to oppose 7 others w^hich had the same rigidity, 
but in which careful examination elicited no indication of any lung 
disease. He concludes that the sign has no value in the diagnosis 
of tuberculosis. He also concluded; “That the symptom of mus- 
cular rigidity as an early sj^mptom of disease of the lung cannot 
be confirmed. Differences in the state of contraction and consist- 
ency of the muscles of the thorax often occur. They are to be 
explained as a result of painful irritation, which necessitates hold- 
ing one part of the thorax quiet, or as the effect of habit and occu- 
pation on the position of the upper dorsal vertebrae and on the 
structure of the upper thoracic aperture.” I shall not attempt- 
to enter into a discussion of these extracts, as Pottenger has 
discussed them in a recent communication. 

Reflex muscle rigidity and degeneration as a sign of pulmonary 
tuberculosis is an interesting and important phenomenon, and 
when studied carefully in relation to the individual conditions 
gives considerable information regarding the stage of the inflam- 
mation. Its use requires close study and painstaking examination, 
and one unfamiliar vuth the technique will require long practiee 
to obtain results. The reflex hyperalgesia, the tender points over 
the chest and vertebrie are also of interest and part of the general 
segmental disturbance. Careful examination will show their 
frequency. 

It must be remarked that a careful estimation of the bearing 
of sensory and motor phenomena, particularly the referred type, is 
of importance from the standpoint of differential diagnosis. An 
understanding of the referred signs of intrathoracic inflammatory 
conditions, particularly pulmonary tuberculosis, in pneumonia and 
diaphragmatic pleurisy may clear up a doubtful case. 

Abrams reports a case of intercostal neuralgia simulating tuber- 
culosis and also a pleurisy' simulating appendicitis. 

Sahli states: “I have even seen gastro-enterostomy performed 
in cases of pulmonary tuberculosis on account of gastric symptoms 
and the appendix removed, because of radiating pleuritic pain 
without the trouble having been taken to examine the patients 
thoroughly.” “Difficile est satiram non scribere” (Tuberculin 
Treatment, page S3). Therefore, a study of these reflex phenomena 
is of importance from a differential diagnostic standpoint, and will 
well repay investigation. 

In regard to the sensory phenomena in connection with the diag- 
nosis of pulmonary tuberculosis, the patient’s subjective sensa- 
tions are not to be lightly regarded. In many instances, pain, 
dull ache, feeling of heaviness, or other symptoms may be felt 
over an area, with little to be demonstrated on physical examina- 
tion; yet later developments or the .r-rays will reveal infiltration. 
Dunn, IMinor, and Goodall have remarked upon the truth of these 
observations, and they must be borne in mind. Patients may 
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complain of more pain on the side where the pleura is least 
affected (Stanton). Again, one may find the plepa completely 
obliterated in subjects who have never had pain. We know 
that pleural adhesions occur in 99 per cent, of cases (at autopsy) 
always thicker over the apices and upper lobes. These variations 
in subjective sensations are important. 

The fact is that subjective sensations occasionally precede the 
actual physical signs, and in this degree are important. 

In the use of the muscle signs as well as the reflex sensory dis- 
turbances it is well to keep in mind the following statistics : Accord- 
• ing to J. Walsh, in 3144 cases the primary lesion was at the top 
of the right lung, the secondary lesion usually on the opposite side, 
and frequently more extensive. Barnes states of 860 patients 
admitted to the Rhode Island Sanatorium, 72.5 per cent had lesions 
in both lungs, of whom 56.6 per cent, were open. Hence, from the 
general history of the disease we would expect to find signs of the 
disease in most cases in both lungs. 

In conclusion, it may be stated that various reflex phenomena 
occur in pulmonary tuberculosis, and muscle spasm and degeneration 
over the chest and neck are part of a complex which results mainly 
from a segmental disturbance through the thoracic sympathetic 
ganglia to the cord; but also irritation of the phrenics, the vagus, 
the brachial plexus, and the intercostals as well, unquestionably 
are factors in the presentation of the clinical picture. A localized 
neuritis from the tubercle toxin is also a possibility, while an actual 
diffussion of toxin in the area over the inflamed lung can only be 
surmised. There seems to be some definite relation between the 
diseased lung area and the muscle changes as well as the sensory 
electric reaction and trophic phenomena; the rigidity indicates 
activity of a recent nature, while regional degeneration indicates 
chronicity or destructive changes. Apparently no explanation 
seems more justifiable than that of a segmental disturbance after 
Head^s generalizations. The frequency and constancy of distur- 
bance in sensation, etc., over the chest and nervously connected 
tissues in intrathoracic disease seems to have been but little recog- 
nized by the general profession. 

A search of the literature, hoAvever, reveals that a number of 
authors have studied these phenomena, and it remained for 
Pottenger to systematically study the motor reflexes, which he 
has ably done. From the standpoint of the early diagnosis of 
intrathoracic affections, particularly pulmonary tuberculosis, from 
the fact that these phenomena are by no means uncommon, and 
possess interesting variations, the study of the sensory and motor 
reflexes from the chest recommends itself. 



894 POMEROY: REFLEX PHENOMENA IN INTRATHORACIC DISEASES 


BIBLIOGRAPHY. 

Abrams. Spondylotherapy, 1912. Philopolis Press. 

Balint. Ovarsi Hetilop, 1903, No. 35. See Jaliresbericht f. Nervenheilkundo, 1901. Also 
Orzag Wien. Klin Woch., 1910, No. 2S. 

Beau. Note sur I’arthralgio des phthisiques. Jour, des connaissances m6dicales, 1S5G. 
Bonningcr. Uber halbseitige Lympbstaung bci Erlcrankungen der Lunge bzw. Pleura, Berlin, 
klin. Woch., June 20, 1910, Nr. 25. 

Bozzolo. Sulla diagnosi prococe della tubercolosi pulmonaro, Riv. Grit, do din. Med., 1901. 
Bredow. Muscle Rigidity and Pulmonary' Tuberculosis, Deutsch. med. Woch., February 

22, 1911. See page 55 Gen. Med., Prac. Med. Series, 1912, vol. 1. 

Cy'riax. On Reflex Contraction of Muscles Association with Pulmonary Disease, Med. Rec., 
June 17, 1911. 

Cestan. Un cas de poly'nevrite motrice chex un tuberculeux avec autopsie. Bull, de la soc. 
d’anatom. de Paris, 1898. 

Cornet. Die Tuberkuloso, Spez. Pathol, und Therapio, herausgegcben von Nothnagel, 1S99. 
Capps. Experimental Study' of the Pain Sense in Pleura, Arch. Int. Med., 1911, viii. No. 0. 
Dunn. Trans. Nat. Assoc. Tube., 1909, p. 313. 

Egger. Untersuchungen uber Reflexhy'perasthcsien bei Lungentuberkulose, Festschrift z. 
25 jahr. Jubilaum des Herrn Prof. Massini, 1901. 

Francke. Die Algeoskopie. Vrhdt. d. ges. Dtsch. Naturf. u. Aerzte, 1902, Beitr. z. Klin. d. 
Tuberk., 190S, x, 225. 

Freund. Thorax anomalien ala Predisposition zu Lungentuberkulose, etc., Berlin, med. 
Geschft., November, 1901, No. 27. 

Gunsberg. Klinik dor Kreslaufa und Atmungsorganc, 1850. 

Gibson. Angina Pectoris Referred Pain, Bull. Johns Hopkins Hospital, December, 1909. 
Goldman. Ueber Sonsibilitatsstorungen der Haut bei Lungenerkrankungon, besonders der 
Tuberculose, Beitr. z. Klinik. d. Tub., 1903. 

Goodall. See Dunn. 

Hammer. Ein experimenteller Boitrag zur Frage der peripheren degererativon Neuritis bei 
Tuberkulose, Heidelberger Habilitatioussehrift, 1898. 

Head. Brain, 1893 xvi. Dio Sonsibilitatsstorungen dor Haut bei Visoralerkrankungen, 
Deutsch, von W. Seiffer, 1898. 

Harris. Diagnostic Tender Point in Tuberculosis, Jour. Amer. Med. Assoc., 1909, Iviii, No. 

23, p. 1747. 

Hart. Die mechanische Disposition der Lungenspitzen zur tuberkulosen Phthise, Stuttgart, 
1906. 

Jessen Lungenschwindsucht und Nerven sy'stcm, Gustav Fischer, Jena, 1905 
Jappe. Zur Frage uber Veranderungen der peripheren Nerven bei Schwindsucht Neur. 
Zentralbl., ISSS. 

Karsner. Vasomotor Nerves in the Lung, Jour, Exp. Med., vol. xiv. No. 5. 

Louis. Recherches sur la phtliise, 1843. 

Leudet. Le zoma ct les troubles peripheriques dans la tuberculose pulmonaire. Gas. des 
hebdom., 1878. 

Lasserre. Des pseudorheumatismes tuberculeux. These do Gdneve, 1903. 

Lange, Neuralgier og deres Behandling, Hospit. Ted., 1875. 

Mackenize. Symptoms and their Interpretation, London, 1909. Diseases of the Heart, 1903. 
Minor. See Dunn. 

Niehans. Die Rolle der isolierte Muskelatrophie als diagnostische sy'mptom zur localization 
von Tuberkulosen Knochenherden, Zentralbt und chir., June 18, 1910, Nr. 25. 

Oppenheim. Lehrbuch der Nervenkrankheitrn, 1905 

Orzag. Zur Frage der Muskelrigiditat als Zeichen zur E.kennung von Lungenkrankheiten, 
Wien. klin. Woch., July 14, 1910, Nr. 28. 

Pottenger. A New Physical Sign Found in the Presence of Inflammatory' Conditions of the 
Lungs and Pleura, Jour. Araer. Med. Assoc., March 0, 1909. Spasm of the Chest Muscles, 
Particularly the Intercostals, as a Physical Sign of Disease of the Lungs, Asier. Jour. Med. 
Sci., IMay, 1909. 

Pottenger. Further Obserx-ations upon Rigidity of the Chest Muscles as a Sign of Involve- 
ment of the Pulmonary' Parenchy-ma, ^Icd. Rec., October 23, 1909. The Outlining of Normal 
Organs and the Diagnosticating of Diseased Conditions of the Pleura and Lungs by Means of 
Palpation, Lancet Clinic, December 11, 1909. 

Pottenger. A New Physical Sign, Probably' a Skin Reflex, Whereby Solid Organs, Such as 
the Heart and Liver and Inflammatory Processes Found in the Pleura and Lungs May be De- 



POMEROY: REFLEX PHENOMENA IN INTRATHORACIC DISEASES 895 


tccted by Palpation, Med Rec., October, 1909. Die Rigiditiit der Muskeln und die leicht 
Tastpalpation als wichtige Zeiolien zur Erkennung der Lungenkrankheiten, Deutsche, med. 
Woch., April 21, 1910, Nr. 16. 

Pottenger. Die Muskelrigidjit und ihre Bedcutiing als Zeichen der Tubcrkulosen Spitzener- 
krankungen, Deutsche, med. Woch., October 20, 1910, Nr. 42. 

Muscle Rigidity and Degeneration, Brauer’s Beitrage, 1912, Band xxii. Heft 1. 

Pitres and Vaillard, Des nervites peripheriques chcz les tuberculeux, R6v. de M6d., 18S6. 

Petiuschky. Spinalgie als Frusymptom tuberkuloser Infektion, Miinoh. tned. Woch., 1903. 

Phillipi. Das Klinische Gesamtbild der endothoralaken Drusentuberculose, Brauer’s 
Beitrage, Band xxi. Heft 1. 

Phillip. Tuberculosis and Exercise, British. Med. Jour., DecemberS24, 1904. 

Remak. Kontraktur bei Tuberkulose, Ges. d. Charite-Aerzte, Berlin, klin. Woch., 1890. 

Rendu. Herpes zoster und Tuberkulose, Monatsheft f. prakt. Dermat., 1894. 

Rosenbach. Ueber nervosen Husten und seine Behandlung, Berlin klin. Woch., 1887. 

Rosenheim. Zur Kenntniss der akuten infectiosen multiple neuritis, Archiv. f. Psych, xviii. 

Sahli. Tuberculin Treatment, 1912, p. 83. 

Senator. Ueber akute multiple Mj'ositis bei neuritis, Dousche. med. Woch., 1888. 

Siemmerling. Quoted by lessen. 

Schmidt. Zur klinische Pathologic des pcripheren Nervcnsystems bei Lungentuberculose, 
etc., Wien. klin. Woch., 1899. 

Steinert. Zur Kenntniss der Polyneuritis der Tuberloscn, Brauer’s Beitrage, Band ii, p. 4. 

Stokes. Quoted by Schmidt, p. 4. 

Tait. Quoted by Jessen, p. 76. 

Vierordt. Beitrage zum Studium der multiplcn, degenerativen Neuritis, Archiv. f. Ps 5 'ch., 
Band xiv. 

Walshe. A Treatise on Diseases of the Lungs, 1800. 

Wheaton. Integument Atrophy, A Sign of Diagnostic Importance in Early Pulmonary 
Tuberculosis, Jour. Amer. Med. Assoc., June 25, 1910. 

White and Van Norman. Hyperalgesia of the Skin Overlying Active Lesions in Pulmonary 
Tuberculosis, Arch. Int. Med., 1909, iv, 1 to 7. 

Wolff-Wisner. Muskelrigiditat als zeichen zur Erkennung von Lungenkrankheiten, Deutsch. 
med. Woch., April 21, 1910, Nr. 1. 

Wiirtzen. Ueber die Kutane Reflexhj’peralgesia bei Lungentuberculose, Zeitsch. f. Tub. 
Band viii, Heft, 1900, 



REVIEWS 


A Text-book of Practical Therapeutics, with Especial 
Reference to the Application of Remedial Measures to 
Diseases and their Employjient upon a Rational Basis. 
By Hobart Ajiory Hare, M.D., B.Sc., Professor of Thera- 
peutics and Materia Medica in the Jefferson Medical College of 
Philadelphia; Physician to the Jefferson Medical College 
Hospital; One-time Clinical' Professor of Diseases of Children 
in the University of Pennsylvania, etc. Fourteenth edition; 
pp. 984; 139 illustrations. Philadelphia and New York: Lea 
& Febiger, 1912. 

When in less than twenty-two years a book reaches its four- 
teenth edition, there is little need for the reviewer to attest its 
value. Such a record furnishes the most gratifying proof of the 
popularity and enthusiasm with which Hare’s Practical Thera- 
peutics has for years been received by the medical profession. 
This new fourteenth edition, however, merits comment because 
it has actually been thoroughly revised and largely rewritten, so 
that it presents the treatment of disease in accordance with the 
most modern teaching. 

In the general make-up, the new edition is not unlike the earlier 
ones, the book being divided into four parts. Part I takes up 
general therapeutical considerations. Part II deals with drugs 
which are arranged alphabetically; under each drug is given 
its occurrence, its physiological action, its therapeutic uses and 
toxicology, and its preparation. Part III is particularly valuable, 
since it covers all the important remedial measures other than 
drugs, such as antitoxin, hyperemia, cold and heat, hydrotherapy, 
exercise, climate, diet, etc. Part IV is devoted to the treatment 
of disease; important diseases and symptoms being arranged 
alphabetically, and under each the most approved methods of 
treatment are given. 

Of late years much noteworthy experimental work has been 
done upon the pharmacodynamics of many drugs. It is grati- 
fying, therefore, to note that in this edition the accounts of the 
physiological action of the important drugs has been revised in 
accordance with the latest observations. This is especially true 
of digitalis, caffeine, and alcohol. Notable additions to the text 
are also the section on Bier’s treatment by artificial hyperemia. 
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tlie use of tuberculin, vaccine therapj'- in general and the principles 
upon which it is based, and the employment of salyarsan. 

Over a quarter of a century of continuous activity as clinician, 
investigator, and medical teacher has enabled the author to appre- 
ciate with unusual clearness the needs of the practitioner. As 
a consequence, in the present edition of his book. Hare has so 
skilfully correlated the results of laboratory investigations with 
clinical observations that we knoAV of no other book in which the 
relationship between the scientific and practical aspects of thera- 
peutics is made so clear or to which the physician at the bedside 
may turn with greater assurance of finding the help which he 
seeks. G. M. P. 


Manual of Hujian Embryology. By Fifteen Writers. Edited by 
Franz Keibel, Professor in the University of Freiburg, and 
Franklin P. Mall, Professor of Anatomy in the Johns Hopkins 
University, Baltimore. Volume II. Pp. 1032; 658 illustrations. 
Philadelphia and London: J. B. Lippincott Company, 1912. 

An important stage in the progress of the science of human 
embryology is marked off by the appearance of Keibel and Mall’s 
work, the second volume of which is now before us. The attitude 
of one of the editors (Professor Mall) toward his subject is thus 
expressed in a recent article. "Gross anatomy as a science is 
bankrupt. It is made solvent through embryology Avhich alone 
illuminates it.” And, again, "a great field opens to us for the 
study of histogenesis which binds embryology to histology, to 
make the foundation for scientific anatomy.” When such is the 
enthusiastic point of view, the result cannot fail to be a notable 
production. The work is complete in two volumes and has appeared 
at the same time in an English and a German edition. It is also 
international in character in the personnel of the contributors, 
for of these six are European and nine are American. The first 
volume was published in 1910 and the present one in 1912. The 
plan of the work is on the "Handbuch” type, inasmuch as small 
subdivisions of the subject are treated by different authors, each 
of whom has special knowledge of the field of which he writes. 

The present volume contains seven chapters numbered XIV to 
XX. The development of the nervous system (Chapter XIV) is 
considered under the four headings: (1) histogenesis of nervous 
tissue; (2) development of central nervous system; (3) of peripheral 
nervous system, and (4) of sympathetic nervous system. Chapter 
Xv treats of the chromaffin organs and the suprarenal body, of 
which only the medulla is formed of chromaffin tissue. This tissue 
IS described as secreting a substance which produces contraction 
or the non-striped musculature, and especially serves to maintain 
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blood pressure and vascular tonus at corresponding levels. The 
largest of the separate chromaffin organs are the aortic bodies 
(of Zuckerhandl), which measure in the newborn child, 11.6 mm. 
on the right side and 8.8 mm. on the left side. They are situated 
laterally to the aorta, near its point of bifurcation. Their size 
becomes less in post-fetal life but they do not actually disappear. 
Chapter XVI describes the development of the sense organs and 
Chapter XVII the digestive tract and the organs of respiration. 
In Chapter XVIII, are included the blood, the vascular system, 
and the spleen. Professor Minot, in his description of blood, 
considers that red and white blood corpuscles have the same 
origin, or in other words, arise monophyleticallj^, and in this he 
is in agreement with a number of recent investigators. The primi- 
tive cells from which all ure derived he terms “mesameboids,” 
and some of the descendants of these continue throughout life to 
have the same embryonic character, and so to serve as the source 
of the new blood cells. Since they can move freelj'' they can alter 
their distribution in the body. At one period of fetal life they are 
in the liver and lymphoid organs, but finally, they migrate into 
the marrow of bones, and thenceforth this serves as the permanent 
site of blood formation. He adds, however, that this view is not 
secure beyond all doubt. All leukocjdes, accordingly, have 'a 
unitary origin also, and Minot thinks that they develop from the 
primitive mesameboids, but admits that investigators are divided 
on this point. The other view is that free wandering cells (leuko- 
blasts) arise directly from mesenchjnnal cells. Four prineipal 
classes of leukoc}i;es are recognized: I. Young forms without 
granules (lymphocytes); II. older forms with granules — (a) finely 
granular (neutrophile of Ehrlich); (b) coarsely granular (eosino- 
phile of Ehrlich); (c) degenerating (basophile of Ehrlieh). Of 
these the finely granular leukocytes represent the chief develop- 
mental series of the white corpuscles. The blood vascular system 
by Dr. H. M. Evans, is based, for the most part, on the beautiful 
series of injected specimens of young embryos, which he has him- 
self prepared. In the consideration of the lymphatic system, 
Professor Sabin clearly defends her view that the lymphatic system 
arises from veins, and that the lymphaties grow out by the sprout- 
ing of the endothelium of preceding vessels. In Chapter XIX there 
is a comprehensive account of the urinogenital organs, and the final 
chapter is devoted to a short account of the interdependence of 
the various developmental processes. 

Throughout the authors have presented the results of numerous 
investigators with careful judgment, and these have been verified 
and supplemented by much original work. The result is a reposi- 
tary of knowledge on human embryology, which must be of the 
greatest value to every student of the scienee, and whieh will 
undoubtedly serve as the starting point for many new researches. 

W. H. F. A. 
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Common Disorders and Diseases op Childhood. By George 

Frederic Still, M.A., M.D. (Cantab.), F.R.C.P. (Lond.). 

Pp. 813, illustrated. Oidord University Press, 1912. 

The second edition of a book so highly successful needs but 
little comment. As the author states in the preface to the first 
edition, the book is no systematic treatise, but deals mainlj^ with 
the everyday and the commonplace. Nothing, however, is lost 
by this method of treatment and much is gained; each subject 
discussed is treated as an entity and there is none of the incon- 
venience of unimportant detail. In the present edition several 
new subjects have been added, among which may be mentioned 
enlarged tonsils and adenoid hypertrophy, epilepsj^ asthma, and 
Itydrocephalus; while the sections on infantile paralysis and 
congenital syphilis have been rewritten. 

Of the new sections, that on enlarged tonsils and adenoid hyper- 
trophy is admirable and thorough. Not only is the importance 
of these conditions fully emphasized, but many facts not usually 
thought of in this connection are mentioned. The author is con- 
servative as to operative treatment, but insists on thorough removal 
when operation is advised. The chapter on asthma is not so 
happy, but does properly emphasize the danger of resulting emphy- 
sema in chronic cases which is often neglected in works on diseases 
of children. Of the old chapters those on . rheumatism and on 
jaundice in children stand out among many as especiallj'- helpful, 
and in them, as indeed in the whole book, the reader feels the 
personality and experience of the author, and rather than adversely 
criticise the frequency of “I think” and “In my experience,” 
one is tempted to attribute to this very fact, a part at least, of 
the charm and value of the book. O. H. P. P. 


Psychanalysis. Its Theories and Practical Application. 
By A. A. Brill, Ph.B., M.D., Chief of the Neurological Depart- 
ment of the Bronx Hospital and Dispensary. Pp. 337. Phila- 
delphia and London; W. B. Saunders Co., 1912. 

Psychanalysis is receiving constantly more and more attention 
not only from the medical public but also from the laity. There- 
mre it is not at all surprising that one of the leading exponents of 
hreud s theories should bring out a book on the question. This 
work is a brief resume of Freud’s ideas, each important division 
being treated in a chapter. Most of the material has been pre- 
viously published. 

. understand fully the present American view of psychanalysis 
,1 might be well to trace it from its beginning. Philadelphians, 
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for example, prefer to treat nervous patients with the so-called 
rest cure and incidentally practice psychonalysis, but the rest cure 
with psychanalj'sis by trained neurologists is quite ’ a different 
matter from that practised by one who is not trained in neuro- 
logical lines, and as a consequence throughout the country every 
medical practitioner has the idea that to cure a nervous patient 
all he has to do is to put him to bed, feed him up on milk and 
eggs, and so far as his mind is concerned — why that will take care 
of itself (as if a mind could take care of itself) and as a consequence 
what resulted? Christian Scientists. This, however, like so many 
tilings, only fills one phase of the question, for they have made 
the mistake that some rest curists have— they have neglected 
the physical, while the latter neglect the mental. Now, we are 
having a combination in the osteopaths, chiropaths, Bohemian 
thrusters, while in latter days it has become the fashion to treat 
all diseases either by venoms, serums, or polj^glandular extracts. 
It is no wonder that we are still seeking for a method. 

Freud himself, before he elaborated his present method, was 
a well trained neuropathologist and neurologist. His disciples 
either accept everything he states without question or attempt, 
as much as their limitations allow, to come as near it as possible, 
and the consequence is that Freudian doctrines are being practised 
only by a few men as they should be. In Europe the acceptation 
of Freudian theories has not been by any means uniform, but it 
has been accepted by some of the best neurologists. The basis of 
the whole contention is that to Freud every neuroses has a sexual 
origin. Some of his critics state that inasmueh as Freud practises 
in Vienna he is judging the entire universe by this city, which is 
notoriously sexual. What some of these critics should do is to 
live for a short time only in New York, Chicago, San Francisco, 
or even in Quaker Philadelphia, and then they would not accuse 
Vienna of having a monopoly. However that may be, in this 
country Freudian doctrines have been only very slowly accepted. 
About three years ago, in a discussion of the subject before the 
American Neurological Association, there was almost a universal 
condemnation of it, and it cannot be said that many gains have 
been made in its adherents since then, and perhaps 90 per cent, of 
neurologists condemn it without hesitation. If, therefore, 90 
per cent, of neurologists condemn such a method, what can be 
said of the general practitioner or the internist who are even less 
qualified to judge Freud’s doctrines. The basis of the whole thing 
after all is that the average physician hates to think, as would the 
average intelligent layman, that all neuroses have a sexual cause. 
The idea is so absolutely abhorent to most decent living men that 
with almost one voice they say, “Filth, filth, nothing but filth.” 
Now let us try to analyze the situation calmly and see if it is all 
filth. 
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Freud’s conception of the sexual is very broad, and quoting 
from Brill, “It is just as broad as our English word love or the 
Greek word 'eros,’ and does not at all limit itself to the gross 
sexual. Moreover, it must be remembered that sexuality is more 
complicated than one thinks.” Freud further states “that the 
newborn child brings with it the germs of sexual feelings, which 
continue to develop for some time and then succumb to a pro- 
gressive suppression, Avhich is, in turn, broken through by the 
proper advance of sexual development and which can be checked 
by individual idiosyncrasies.” In other words, Freud does not 
mean that by the sexual you or breaking the Seventh Command- 
ment. If, therefore, one looks at it from a broad standpoint, one 
is compelled to admit that the strongest passion and the strongest 
impulse is the sexual and that it dominates every man and every 
woman. Why not, therefore, admit it? Is it unusual when con- 
sidering the education of a child in sexual matters, that the con- 
stant “don’t do this and don’t do that” which accompany the 
growth of an individual should sometimes cause neuroses? After 
all, we are a race of prudes. We do not educate our children 
properly. We tell them all about the breeding of cats, dogs, and 
horses, we teach them the dangers of typhoid fever and smallpox, 
but, do we teach our children anything about gonorrhea or 
syphilis? Why not therefore admit it at first hand that it is no 
wonder that the sexual, looking at it in a broad way,^can cause 
all sorts of neuroses. 

So far as abnormal sexual practices are concerned everyone 
knows, who knows anything about life, that the abnormal sexual 
is quite common in the so-called normal individual. Every doctor 
meets with it and there are some who think it is on the increase. 
However that may be, on every hand one is constantly confronted 
with the sexual. We find in it our theatres, dramas, divorce 
courts, everywhere. The conclusion, therefore, must be reaehed 
that Freud is right and the sexual in a broad sense can cause and 
must cause all sorts of repressed ideas and neuroses. The wonder 
is not that it does, but why someone has not called attention to it 
before. The reviewer is, however, by no means prepared to admit, 
as Freud does, that every neurosis has a sexual basis, but he admits 
willingly that a great many have this origin. 

Now as to what these doctrines have done and why they are 
gaming favor. We have been accustomed to treat our nervous 
Datients as a elass. We give them bromides, we tell them to 
forget their troubles (we never tell them how, by the way), we 
call their troubles “only functional, ” as though functional diseases 
Were so easy to get rid of, but we have not done what common 
^nse would indicate — we have not treated patients individuallj''. 
Everyone must admit that no one person is like another. No 
person’s education is like another’s, and yet we have not treated 
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individuals as individuals, which is what Freud does, and, there- 
fore, in that one respect alone he has done a great deal of good. 
Again, take his views of dementia praecox and the different delu- 
sions, hallucinations, mannerisms, and sterotype movements 
that these patients have. Instead of accepting the old time idea 
that a patient has delusions and hallucinations because he is a 
case of dementia prsecox, Freud states that the type of delusions 
and hallucinations are dependent upon the individual’s previous 
personal history. This is nothing more than common-sense. 

As for Brill’s book. He states in his preface that “one cannot 
expect to become proficient in psychanalysis unless he has mastered 
at least Freud’s theories of the neuroses, the interpretation of 
dreams, the sexual theories, the psychopathology of everyday 
life, and his book on wit, and last but not least, who has not a 
training in nervous and mental work,” and then he proceeds to 
write a book on Freud’s theoreis in 325 pages. He further states 
that: “These assertions are not based merely on the reading of a 
few scattered papers, hut on about six years of hard work and 
almost constant occupation with the subject. For it is only through 
hard work and long experience that one can acquire a thorough 
knowledge of Freud’s psychology.” How can he expect, therefore, 
that the neurologists who instinctively oppose Freud’s ideas will 
get anything out of such a work and what can be said of the general 
practitioner who knows less. Certainly, after reading such a 
work as this with no previous knowledge on the subject, it is no 
wonder that most physicians are filled with loathing that such a 
thing is possible. It is a pity that this work should have been 
published. It would have been far better if the author had pro- 
duced only one of the fundamental theories at a time. Of course, 
the answer can be made that this has been done by the author 
himself in his translations as published by the Journal of N^ervoiis 
and Mental Disease, and if so, there is hardly any need for this 
book, because it does not do what every book should do. It does 
not adequately explain the subject. One thing perhaps has been 
accomplished; it has called attention of the medical public to the 
importance of the sexual in the formation of the neuroses. 

T. H. W. 


Fifth Scientific Report of the Investigations of the 
Imperial Cancer Research Fund. By E. F. Bashford, 
Director. Pp. 94; 13 illustrations and numerous charts. London: 
Taylor & Francis, 1912. 

The report consists of four papers on the experimental investi- 
gation of cancer. The first paper is by B. R. G. Russell on “The 
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Manifestation of Active Resistance to the GroAvth of Implanted 
Cancer,” and demonstrates that the power of producing immunity 
appears to be a part of the parenchyma of the tumor, and that it 
also is influenced by the soil exhibited by the inoculated animal, 
simultaneous inoculation of a tumor strain that rapidly induces 
resistance can retard the growth of grafts from a strain which 
tends to grow progressively; it has also been shown that mice 
bearing progressivel.y growing tumors can be immunized against 
re-inoculation, even although this immunity does not, as a rule, 
inhibit the further development of the tumor already established. 

The second paper, written by Wm. H. Woglom, on “The Nature 
of the Immune Reaction to Transplanted Cancer in the Rat” is 
rather eontroversial in nature and supports the contention of 
Russell as against that of Burgess, concluding that the phenomena 
described by Russel as characterizing the immunity of mice to 
tumor implantation occur also in the case of the resistance offered 
by rats to the Flexner-Jobling adenocarcinoma. 

The third paper, by C. da Fano, on “A Cytological Analysis of 
the Reaction iii Animals Resistant to Implanted Carcinomata” 
would indicate that the polymorphonuclear leukocytes and the 
lymphocytes are most important in the local cell reactions of 
immunized animals. 

The fourth paper, by S. Higuchi, “On the Immunizing Power 
of the Placenta, Blood, Embryonic Skin, Mammary Gland, and 
Spleen of Different Species against Carcinoma of the Mouse” 
shows that the strongest immunity is produced by homologous 
tissues, that killed tissues produce no immunity, and that homol- 
ogous spleen can produce an immunity which reaches its height in 
ten to twelve daj^s following the injection. 

All the papers presented are conciselj^ and clearly drawn up, 
are well illustrated by drawings and charts, show keen insight 
into the problems studied, and can be read with pleasure, interest, 
and profit even by those whose special lines of endeavor do not 
coincide with those of the authors. H. T. K; 


Diseases op Children. By Benjamin Knox Rachford, M.D., 
Professor of Diseases of Children, Ohio-Miami Medical College' 
Department of Medicine of the University of Cincinnati' 
Pediatrician to the Cincinnati, Good Samaritan, and Jewish 
Hospitals, Cincinnati. Pp. 7S3; 107 illustrations and 6 colored 
plates. New York and London: D. Appleton and Company, 


Tip importance of pediatrics as a special branch of medicine 
IS being emphasized by the rapid additions to pediatric literature 
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of such treatises as this volume, wherein the whole subject receives 
thorough orthodox treatment while there is shown throughout 
the individual stamp of the author’s personal judgment and 
opinion. The book is essentially practical. Pathological findi igs 
are but briefly outlined and unnecessary etiological discussions 
are avoided in order to afford space for an ample consideration of 
diagnosis and treatment. In addition to routine subjects we 
find a consideration of otitis media and mastoiditis, and of the 
common diseases of the skin. 

Among the introductory chapters the section on excesisve 
nerve activity is particularly timely. The danger of overstimu- 
lation and forced development of the child’s brain in these days of 
nervous instability cannot be too strongly emphasized, and the 
note of warning gains in value coming from one so well qualified 
to sound it as the author. 

Of much value, also, are the chapters on treatment wherein are 
discussed various measures, medicinal and others, as they apply 
to infancy and childhood. Exception might be taken to one 
statement to the effect that rest in bed in acute nephritis should 
be insisted upon until the urine findings are normal. While this 
is undoubtedly sound teaching in a majority of cases, yet its strict 
and literal enforcement in all would prolong the rest-period to an 
unjustifiable length, with actual harm to the child’s other functions. 

The important chapters upon feeding, with a careful considera- 
tion of the relations of milk to the child’s nutrition, are notably 
clear, practical, and sensible. No subject is more difficult to 
present, and much that has been written in recent years has failed 
to accomplish its mission because of what might be termed its 
technical difficulties. These the author skilfully avoids. To many 
pediatricians it will seem that he has accorded to condensed milk 
and proprietary foods a much more definite place in the dietics 
of infancy than they deserve. This is unfortunate, since it will 
furnish students and practitioners with an additional excuse for 
the use of these undesirable substitutes for good cow’s milk. 

The author’s conception of the various disorders of digestion 
and of the organs of digestion, is conservative. He avoids the 
extremes of the Continental school while recognizing the value 
of their teaching, and refuses to relinquish the lessons of years of 
experience for the somewhat theoretical views promulgated within 
less than a decade. 

In the ease of appendicitis it might be objected that he somewhat 
overemphasizes the value of “medical treatment” and places the 
burden of decision “when to operate” an unduly long time upon 
the shoulders of the physician. 

Especially able are the chapters upon tuberculosis, and the 
lessons which he teaches could well be learned by many who are 
inclined rather to the belief that their student days have passed 
so far as clinical medicine is concerned. 
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To sum up, it may be said that the book is conserv.ative while 
it includes all that is worthy of acceptance; and that the great 
care given to diagnosis and treatment make it of particular value 
to the practical physician in search of enlightenment and guidance. 

J, C. G. 


Elementara^ Bacteriology' and Protozoology': The Micro- 
biological Causes of the Infectious Diseases. By Herbert 
Fox, M.D., Director of the William Pepper Laboratory of 
Clinical Medicine in the University of Pennsylvania. Pp. 237 ; 
67 engravings and 5 colored plates. Philadelphia and New 
York: Lea & Febiger, 1912. 

The discussion of a technical subject in terms which will be 
intelligible to the person without technical training is always very 
difficult. In the task, therefore, which Dr. Fox has set before him, 
there are many pitfalls. 

This work of 237 pages is the author’s maiden effort in extended 
publication, his object being “to give the nurse and the beginner 
an idea as to the nature of microorganisms and their relation to 
the world’s economy, especially disease.” There are fifteen chap- 
ters, a glossary, and a fairlj’- full index. The arrangement of the 
subjects included under the general term of microbiology is good, 
though in the descriptions and discussions the work occasionally 
shows some of the faults common to many first editions, such as 
involved sentences and a few typographical errors. The illustra- 
tions are good though not original. When one considers the 
difficulty of preventing a work of this kind from becoming too 
technical for the average nurse or lay person, and too general for 
the student or nurse, going more particularly into bacterial or 
protozoal work, it must be admitted that the author has for the 
most part steered a safe middle course. The book should certainly 
supplant the many elementary works on this subject now in use. 

F. H. K. 


X-RAY Diagnoses and Treatment. By W. J. S. Bythell, B. A. 
Cantab., M.D. Viet., Hon. Physician to the Ancoats Hospital, 
Manchester (Electrotherapeutic Department); Medical Officer 
to the AMay Department of the Manchester Children’s Hos- 
, pital and the Salford Boyal Hospital, and A. E. Barclay', AI.D., 
Cantab., M.R.C.S., L.R.C.P., Medical Officer to the Electrical 
and A-ray Departments Manchester Royal Infirmary, etc. 
Pp. 147; US illustrations. London: Henry Frowde and Hodder 
and Stoughton, 1912. 

^ The main object, of this book is to acquaint the medical prac- 
titioner with the uses of the .r-raj's in diagnosis and treatment, and 

voi,. Mo, xo. G.— ju.vE, 1913 30 
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to enable him to select those bases in which .r-ray therapy or 
examinations are applicable or indieated. For this reason very 
little attention is paid to the details of manipulation of apparatus, 
technique, or the phenomena of .r-ray production which character- 
ize those works intended to appeal especially to the speeialist in 
Rontgenology. A few pages are devoted to a brief presentation of 
salient faets concerning the production of .v-rays and descriptive 
of the apparatus required, h'lost of the book is given up to the 
diagnostie side of .T-ray work, and following the ehapter cover- 
ing each subject, are a number of excellent reproductions from 
radiographs of illustrative cases. Because of the wide scope of 
the subject as a whole and the limited space in the book, some of 
the chapters have had to be very brief, from the standpoint of the 
Rontgenologist, at least, and especially the one dealing with the 
diagnosis of abdominal conditions. However, each subject is 
covered in such a waj' as to acquaint the general practitioner with 
practically all of the applications of .T-ray diagnosis. The short 
chapter devoted to .r-ray therapy can do little more than outline 
the conditions in Avhich this therapeutic agent is applicable, or 
can be used to advantage. H. K. P. 


Die Entstehung der Kurzsichtigkeit. Von Dr. Georg 
Levinsohn, Privat-Dozent fiir Augenheilkunde an der TJni- 
versitat Berlin, hlit 3 Abbildungen im Text. Pp. 88. Verlag 
von S. Karger, Karlstrasse 15, Berlin, 1912. 

Froji a critical examination of the views commonly held in 
regard to the cause of myopia, the, author concludes that neither 
the accommodative act nor pressure from the external muscles 
in convergence or lateral movements are capable of bringing about 
the changes observed in myopia. Experiments with the mano- 
meter in animals’ ej'^es and the tonometer in the human fail to show 
the slightest change in the tension in all positions of the eyeball. 
Moreover, universal experience shows that the effect of increased 
intraocular tension is productive of changes quite different from 
those observed in myopia. 

The author makes an exliaustive study of the fundus changes 
in myopia (conus, staphyloma posticum, supertraction, etc.). 
Emphasis is laid on the great difficulties and even impossibility 
of accounting for the observed anatomical changes by any of the 
common hypotheses. 

A really effective hypothesis which shall actually account for 
the genesis of myopia must be based upon some influence which 
comes into play during near work; and as he believes to have 
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demonstrated that no such power can be found in the accommoda- 
tion, convergence, or the lateral movements of the eyes, hut a 
single factor remains, and one which, strange to say, has been 
almost unnoticed as the determining element. This factor is 
represented by the bending forward of the head and trunk, a factor 
which, he believes, exercises a very important influence upon the 
lengthening of the youthful eyeball. By such bending forward 
of the head, the globe, which is rather securely fixed in all direc- 
tions, except from before backward, becomes subject to the influ- 
ence of gravity which force necessarily tends to draw the eyeball 
forv^ard and drag upon its connection wdth the optic nerve. 

To demonstrate the effect of the force of gravity in the bending 
forward of the trunk and head the autlior devised an apparatus 
attached to the bony entrance of the o'rbit. From the tracings 
found with this it could be readily seen that the eyeball sank down- 
ward and forward upon bending the head and trunk and that such 
sinldng was exactly proportional to the degree of the inclination of 
the head. The increase in the amount of blood in and especially 
behind the eyeball during such forward movements of the head 
and trunk will also affect the position of the eye to an appreciable 
extent and be an accessory factor in the sinking forward of the 
globe. 

Such, in short, is the hypothesis which Levinsohn sets up for 
the solution of the problem of the genesis of myopia. The fact 
that a new hypothesis seems necessary is sufficient evidence 
that this important question is still stib judice. Whether the 
new hypothesis is really the long sought for solution remains 
to be seen. T. B. S. 


The Wassermann Reaction. By John W. Marchildon, B.S., 

M.D., Assistant Professor of Bacteriology, St. Louis University 

Medical School. 

This new book on the Wassermann reaction by John W. 
Marchildon, covers in detail the methods of preparation of the 
various reagents and the technique of the reaction according to 
Wassermann’s original teaching. 

There are a number of errors in this technique and its inter- 
pretation, and a few confusing errors in the printing. 

The book concludes with a brief but clearly written discussion 
of the clinical value of the Wassermann reaction in the various 
stages of syphilis, in parasyphilitic conditions, and in diseases 
other than syphilis, and the effect of the different forms of anti- 
syphilitic treatment on the Wassermann reaction, in which are 
many statements of value to the clinician. J. p, L. 
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Handbuch des Gesamten Medizinischen Anivendungen der 
Elektrizitat Einschliesslich der Rontgenlehre. Professor 
Dr. Med. H. Borrutau, Privatdozent f. Psychologie an der 
Universitat Berlin; Professor Dr. Med. L. Mann, Privatdozent 
f. Nervenheilkunde an der Universitat Breslau; Professor Dr. 
Med. M. Levy-Dorn, Leitender Arzt am Rudolph-Vircliow- 
Ivrankenhause in Berlin; and Professor Dr. Med. P. Krause, 
Direktor die medizinischen Universitatspoloklinik in Bonn. 
Vol. II, second half, pp. 1102; 292 illustrations. Leipzig: Werner 
Klinkliardt. 

This is the second half of the second volume, and is the last of 
the three volumes which constitute this monumental work upon 
the medical uses of electricity. The previous two volumes have 
been reviewed in this Journal. Altogether, these three volumes 
comprise everything in the literature on the technical and thera- 
peutic application of electricity. It is such a work as is possible 
to be produced only by the Germans, and is the best work on the 
subject. 

The first volume consists of the introductory chapters on elec- 
tricity and magnetism, the physiological chemistry of the influence 
of electricity on the human being, theories of electrical irritation, 
its physiology and pathology, and a beginning description of the 
technique and apparatus. The second volume embraces the diag- 
nostic points of the different forms of nervous disease which are 
applicable to therapeutic electrical treatment. It is practically 
a nervous diagnosis. The third volume, and the most important 
one, discusses general electric therapeutic application, and is 
complete in every sense. It discusses principally nervous diseases, 
but also includes chapters by various individuals who have made 
specialties of such particular subjects as the heart, rhinolaryngo- 
logical diseases, the eye, ear, skin, diseases of women, joint and 
muscle diseases, static applications, high frequency currents, uses 
of electric light and heat, electrolysis, cataphoreses, galvanism 
and phototherapy. T. H. W. 


Aids to Ophthal:\iology. By N. B. Harimon, M.D. Pp. 216; 

100 illustrations. New York: Wm. Wood & Co., 1912. 

In this work the attempt is made to cover the subject of ophthal- 
mology in the space of two hundred pages. Any such endeavor 
must fall short of obtaining the desired end, and result in a work 
of limited usefulness. The post-graduate student, for whom the 
author specifically wrote this book, would, we feel, be investing his 
time without obtaining a just proportion of thorough information 
by devoting his attention to Harmon’s work. B. F. B. Jr, 
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Bence-Jones Proteinuria in Conditions Other Than Myelomatosis. 
— Boggs and Guthrie {Johns Hopkins Hosp. BnlL, 1912, xxiii, 353) 
have found in the literature instances of Bence-Jones proteinuria in 
conditions other than myelomatosis. These includedv a case of osteo- 
malacia, 1 of gun-shot wound of the leg, and 3 cases of lymphatic 
leukemia. The only instance of metastatic bone carcinoma was a case 
of gastric tumor reported by Oevum. The authors report an instance 
in a woman with primary carcinoma of the breast and metastatic 
dissemination in skull, ribs, both trochanters, both ilia, and right tibia. 
They are struck with the fact that all the cases have one point in 
common — the more or less extensive involvement of the bone marrow. 
It is also obvious that the relation of multiple myeloma to Bence- 
Jones proteinuria cannot be specific. Other disease processes involving 
the marrow may lead to the excretion of this unusual body. The 
excretion of the protein seems also to bear no fixed relation to the 
extent or duration of the disease process, as it may occur in the urine 
before any demonstrable bone lesions may occur, and may disappear 
at a time when the lesions in the marrow are most extensive. Again, 
very Avidespread invoh'ement of the bone marrow may occur unasso- 
ciated with this type of proteinuria. 


The Mechanism of the Tuberculin Reaction.— F. Meyer and K. 
E. F. Schmitz {Dcutsch. mcd. Woch, 1912, x.xxviii, 1963) report an 
e.\-penmental study of the tuberculin reaction. They infected four 
rabbits ivith bovine tubercle bacilli (Perlsuchtbacillen). At varying 
inter! als after the infection became well established, they withdrew 
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blood from the ear vein. Whole blood, serum, and washed corpuscles 
were then incubated for a short time with bovine tuberculin (Perlsucht- 
tuberkulin), and the mixtures, often after standing twenty-four hours 
in the ice chest, were injected into normal rabbits. Tuberculous 
serum plus tuberculin, with or without the addition of complement, 
may produce a febrile reaction when injeeted into a normal animal. 
The reaction is more marked when whole blood or washed corpuscles 
from a tuberculous animals is incubated with tuberculin and then 
injected intravenously into normal rabbits. Fever, dyspnea, prostra- 
tion, and sudden lowering of the temperature may follow. As controls, 
the blood and corpuscles of normal rabbits incubated with and without 
tuberculin, and tuberculous blood and corpuscles incubated without 
tuberculin were used. Onlj’^ minimal rises of temperature were observed 
which subsided rapidly. It was shown that the toxic substance which 
is formed during incubation of washed corpuscles and tuberculin may 
pass into the salt solution in which the corpuscles are suspended. 


The Origin and Significance of Basophilic Granules in the Erythro- 
cytes. — M. Georgopulos {Wien. Min. TFoc/(., 1912, xxv, 1704) has 
made observations on changes in the blood following splenectomy 
which tend to show that basophilic granules in the erythrocytes are 
derived from the nucleus and are, therefore, indicative of regeneration 
of the blood. Two days after removal of the spleen, with red cells, 
2,350,000, and hemoglobin, 44 per cent., normoblasts became very 
numerous in the patient’s blood. Evenly distributed in the cytoplasm 
were numerous granules which were stained a blackish blue with 
Giemsa’s stain. The cytoplasm of these normoblasts was ortho- 
chromatic. The granules were found only in the normoblasts — none 
were observed in non-nucleated cells. This fact the author points out, 
suggests very strongly a nuclear origin of the granules. Since the 
basophilic granules were present only in young cells in this instance, 
it is unlikely that they represent degenerative changes. 

Lordotic Albuminuria and the Acidity of the Urine. — ^E. Fraenkel 
{Deutsch. vied. Woch., 1912, xxviii, 1974) has examined the relation- 
ship between lordotic albuminuria and urinary acidity as determined 
by titration with tenth normal sodium hydrate, using phenolphthalein 
as indicator. In some cases the albuminuria was induced by having 
the patients assume the lordotic posture in a chair for, fifteen minutes. 
In many of the children, an increase in urinary acidity occurred with 
the appearance of albumin in the urine or with the augmentation of a 
preexisting albuminuria brought on by the lordotic pobition; in others, 
the acidity rose several hours after the albumin appeared. It was 
possible to suppress the albuminuria by previous administration of 
sodium bicarbonate, thus supporting Fisher’s views. However, in 
a child whose condition corresponded to lordotic albuminuria follow- 
ing scarlatinal nephritis, as well as in scarlatinal nephritis itself, the 
administration of alkali was without effect. 


Insect Transmission of the Virus of Poliomyelitis. — Howard and 
Cl.\rk {Jour. Exper. Med., 1912, xvi, 850) have experimented witli 
the house fly, certain tj'pes of mosquitoes, the bedbug, and head and 
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body lice, with reference to their ability to carry the poliomyelitic 
virus. The insects were allowed to feed directlj’' on infect^ cord oi 
upon materials containing a suspension of infected cord. They were 
then killed at varying intervals and used whole, or in part, for the 
preparation of bacteria-free Berkefield filtrates, which were inoculated 
into monkeys. Biting insects were made to feed upon monkeys inocu- 
lated with poliomj'^elitic virus and their bodies used in turn for inocu- 
lation. The experiments allow these deductions: The domestic fly 
may become contaminated with the virus which it may obtain in 
nature from infected discharges from the nose and throat or intestine. 
The virus can be transported in a living state on the surface of their 
.bodies for two or more days, and within the esophagus and stomach 
for at least several hours. The virus may be deposited at a consider- 
able distance from the point of contamination. The flies may die, 
and the disintegration of their bodies may liberate surviving virus in 
dust. Through such a passive contaminator as the house fly, the 
bodies maj'’ easily be taken into the bodies of human beings. At least 
two species of mosquitoes are excluded. The pediculi also seem in- 
capable of taking virus out of the blood, or maintaining it in a living 
state within their bodies. In one of the sixteen experiments with 
bedbugs, it rvas shown possible for a blood-sucking insect both to 
obtain living virus from the blood and maintain it in a living state for 
at least seven days. 


The Bacteriology and Chemistry of the Bile in Vivo, Together with 
a Method for the Early Diagnosis of Typhoid Fever. — G. Kiralyfi 
{Berlin, klin. Woch., 1912, xlix, 1985) has made bacteriological and 
chemical studies of the bile, with particular reference to affections of 
the gall-bladder. His method is practically the same as that used by 
Petry (1911) in an e.xamination of the microscopic elements of the 
bile. The patient is given Boldyreif’s oil breakfast consisting of 250 
c.c. to 300 c.c. of olive oil; the stomach is, however, first washed with 
sterile water through a sterile tube, after which the oil is introduced 
through the tube. After one-half hour, the stomach contents are 
removed with a sterile tube. The patient is instructed to expectorate 
all sputum and saliva during the half hour the oil remains in the 
stomach; in fact, it is essential that nothing be swallowed. The 
stomach contents are received into a sterile dish. In a few minutes 
the oil separates above the bile-stained fluid, which has entered the 
stomach. By means of a sterile pipette, some of the fluid is trans- 
ferred to tubes of agar and bouillon. The remainder of the bile-stained 
fluid is used for miei’oscopic and chemical examination. The main 
object of the studj’’^ was the bacteriology of the bile in cholecystitis. 
For purposes of orientation, various diseases were included. In all, 
69 patients were _ examined. In 39 instances, the bile-stained fluid 
was sterile, showing that the technique employed w^as successful in 
preventing the entrance of mouth organisms. In 7 of 8 cases of chole- 
cystijs, the author obtained positive results; the colon bacillus was 
onnd lour times, the streptococcus once, and staphylococci twice, 
ihe sterile fluid was obtained from a patient whose clinical symptoms 
v;ere mild. In cholelithiasis, the bile was usually sterile. This result 
Iviralyh believes was due in part to mechanical interference with 
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the flow of bile from the gall-bladder, in part to the fact that in a 
certain' percentage of cases gallstones are independent of bacterial 
invasion. In subacidity and anacidity, the gastric flora may interfere 
with the bacteriological examination of the bile; this difficulty is not 
encountered in hj'peracidity or normal acidity. In 3 cases of typhoid 
fever, pure cultures of the Bacillus typhosus were obtained from the 
bile. This result was especially important, for in 2 of the patients 
cultures of the blood and feces Avere negative, and the Widal reaction 
also remained negative. Normal bile contains no albumin. In test- 
ing for albumin, material remaining in the stomach was excluded by 
the lavage, and, as a further check, the wash water was tested. The 
sulfosalicylic acid test was used for albumin. A positive reaction Avas 
obtained in all of the cases of cholecystitis in AA'hich bacteria AA-ere 
found; the tAvo conditions run parallel. A trace of albumin (mucin, 
etc.) is to be disregarded. In cases AA'here there is a strongly marked 
reaction for albumin with negatiA'e culture, the possibility of a latent 
or masked cholecystitis AA'ithout sjnnptoms must be considered. Micro- 
scopic examination of the bile is not of great A’alue. One or tAA'o pus 
cells are Avithout significance. It is only Avhen the cells are abundant 
that their presence points to an inflammatoiy exudate. The albumin 
may be increased regardless of the number of pus cells. 


Alimentary Galactosuria in Liver Disease. — ^E. Eeiss and W. Jehn 
{Deidsch. Archiv f. Idin. Med., 1912, CAufi, 187) find .that galactose is 
superior to levulose in some respects as a measure of hepatic function. 
Galactose Avas first used in hepatic diagnosis by Bauer in 1908. The 
authors haA^e administered 40 grams of galactose in the morning on 
a fasting stomach, as Bauer did, after the patient has voided urine. 
The sugar is best taken in a carbonated Avater. An hour after taking 
the galactose, the patient maji- haA’^e his breakfast. (If the patient has 
diarrhea or is Ammiting, the test should be delayed; the authors haA'e 
ncA'cr seen either of these symptoms as a sequel of giAung the sugar.) 
The urine is collected for tAvehm hours, in tAvo six-hour periods. The 
greater part of the sugar — ^usually' all — is eliminated in the first six 
hours. After tAvelve hours, none is excreted. The urine is tested 
qualitatively AAuth Nylander’s and Trommer’s tests, quantitatiA^ely 
Avith the polariscope or by titration. In normal individuals and in 
those in Avhom liver disease could be excluded, 1.5 gram at most Avas 
recoA^ered — usually none, though it must be added that one neuras- 
thenic excreted 2.5 gram. The authors consider amounts pathological 
only Avhen they exceed 2 grams. The authors haA^e employed the 
test in more than 100 patients Avith liA’er disease and haA'e found, as 
did Bauer, that alimentary galactosuria is unusual in many diseases 
of the liA'er. Thus, in cholelithiasis it was usually found that galactose 
Avas excreted in normal amounts. Obstruction of the bile passages 
by tumors neA'er led to galactosuria. Luetic icterus (secondary stage) 
gaA'e negatiA'e results in 3 cases, moderate galactosuria (2 to 4 grams) 
in 2 cases. Of 8 cases of chronic passiA'e congestion, only 1 shoAved a 
moderate galactosuria. Fifteen cases of cirrhosis of the liA'er Avere 
studied. In the majoritj' the tolerance for galactose aa'US normal; 
in only 3 cases Avas a moderate galactosuria found. Among 17 cases 
of catarrhal jaundice, only 1 A-ery mild case failed to sIioav galactosuria. 
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The galactose was usuall^^ excreted in moderate or large amounts, as 
much as 36 per eent. of the quantity given being recovered. Of other 
conditions, only 1 case of croupous pneumonia showed galactosuria, 
other cases of this disease being negative. Thus, a normal tolerance 
for galactose speaks against catarrhal jaundice alone; it may be found 
in all other hepatic conditions. (The authors have had no opportunity 
to study acute yellow atrophy and phosphorus poisoning, but believe 
a galactosuria will be found in these conditions.) Similarly, in the 
absence of febrile disease, marked galactosuria indicates catarrhal 
jaundice, or possibl 5 '’ one of the two conditions mentioned above. 
Moderate galactosuria may occur in most diseases of the liver. It is 
lacking in cancer and is rare with cholelithiasis and chronic passive 
congestion. 

Carcinoma Skin Reaction. — The relation of the skin reaction for 
carcinoma proposed by Elsberg, Neuhof, and Geist to the isohemolysin 
classification (Moss) has been shown not to be a matter of indiffer- 
ence. There appears to be one group. Group IV (the corpuscles of 
which are neither agglutinated nor hemolyzed by any serum in vitro) 
which might be utilized for the reaction with reasonable reliability, 
since when these corpuscles have been hemolyzed, hemolysis of those 
of the other three groups has always occurred. This fact demonstrated 
by Gorham and Lisser has led Lisser and Bloomfield (Johns Hopkins 
liosp. Bull., 1912, xxiii, 356) to' test a series of cases, making use of 
only the corpuscles of Group IV. They studied 62 verified cases of 
carcinoma and sarcoma and 94 cases of healthy individuals or patients 
suffering from non-malignant aliments. Two-thirds of the malignant 
cases gave a positive reaction. In the control cases 91.6 per cent, 
were negative. They concluded that a negative skin reaction adds 
little or no weight to the evidence against cancer. But a positive 
reaction is strong presumptive evidence of cancer. They believe the 
corpuscles of Group IV must be used to give reliable results. 


Nitrogen Retention in the Blood in Experimental Acute Nephritis. 

— Folin, Karsneb, and Denis (Jour. Exper. Med., 1912, xvi, 789) 
following the development of colorimetric methods of nitrogen determi- 
nations in the blood, studied the possible nitrogen retention in experi- 
mentally produced nephritis. The types of nephritis selected were 
those produced by uranium nitrate, by potassium chromate, and by 
cantharidin. In the uranium nephritis, which involves both tubules 
and glomeruli, the former more markedly than the latter, a marked 
accumulation of nitrogen occurs in the blood. Chromate nephritis, 
involving tubules almost exclusively, results in only moderate nitrogen 
retention. Cantharidin causes a nephritis of both tubules and glomeruli, 
especially the latter, and in this type there is produced a mai’ked early 
and persisting accumulation of nitrogen. It must be noticed that the 
glomerulus is distinctly involved in the trvo forms where accumulation 
of nitrogen in the blood is most marked, a condition indicating that 
although almost pure tubular inrmlvement produces only moderate 
accumulation, the additional involvement of the glomerulus is extremelv 
important in leading to a retention of nitrogenous waste products. 
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Anesthesia of the Sciatic Nerve. — Babitzki {Zentralbl. f. Ohir., 1913, 
xl, 227) says that for successful anesthetization the injection must be 
intraneural. Paraneural injections are extremely unreliable. In the 
best cases the anesthesia may be insufficient and in the worst we risk 
the development of general toxic symptoms before the occurrence 
of the anesthesia. Paraneural injections of salt solutions in large 
quantities, give good results in sciatica. Although much of the fluid 
is absorbed there still remains a considerable quantity in a compact 
layer pressing on the nerve. It is otherwise with a toxic anesthetizing 
fluid. Novocain solution (2 to 3 or even 4 per cent.) must be econom- 
ically employed. Babitzki uses the follovung method: The Anger in 
the rectum reaches to the point where the nerve bends over the 
edge of the great sciatic foramen to pass downward in the groove 
between the tuberosity of the ischium and great trochanter. The 
great sciatic foramen is formed from the great sciatic notch by the 
great sciatic ligament passing from the sacrum to the spine of the 
ischium. The spine of the ischium is easily found by the finger which 
is then made to press upon the bone and ligament in the whole 
circumference of the foramen carrying the contents of the foramen 
before it. The nerve is almost entirely covered by the pyriformis 
muscle and only a small portion of it lies below the margin of this 
muscle between it and the bony edge of the foramen. The injection 
needle is introduced, under the control of the finger in the rectum, 
through the gluteal muscles down to the foramen, and the needle point 
can be made to find any desired portion of the thick nerve trunk. It is 
of the greatest importance that the nerve itself can always be found. 
When the nerve is injected the result develops rapidly within a few 
minutes — not in the course of an hour or half an hour (Jassentzki 
and Wojno). The method has been employed in 15 cases, in which 
the results were completely satisfactory. It was used for amputation 
of the femur, Madelung’s venesection, inflammatory process of the 
foot bones, fractures of the femur and bones of the leg, as well as for 
sciatica. About 5 c.c. of a 3 per cent, solution of novocain is first 
injected into the anterior crural nerve, by Lawen’s method, when 
the patient is turned face dovmward. The fractures gave most diffi- 
culty, for which tire necessary precautions must be taken. The 
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patient usually will have had applied first aid to^ the injured dressmg, 
which should not be removed until after the injection is made, ihe 
technique and the rules of asepsis for the manipulations in the rectum 
are generally known. 

Subcutaneous Rupture of the Diaphragm and Positive Pressure 
(Meltzer). — Riebel (Surg. Gyncc. and ObsL, 1913, xvi, 133) made a 
study of the literature after an experience with a case of rupture of the 
diaphragm in a boy, aged ten years, who had a wagon loaded with 
gasoline cans pass over his left leg and side of chest, the boy lying prone 
on the ground. Operation showed the entire stomach in the pleural 
cavity and the entire left half of the diaphragm, as far back as the 
costal angle, detached from the ribs at right angles to its fibers. Inspec- 
tion revealed the stomach and intestines as well as parenchymatous 
organs uninjured. A postmortem was not held. From his study Riebel 
concludes that the diaphragm has an important influence upon^ the 
heart’s action, by its anatomical relation to the heart and pericardium. 
It is an important factor in the circulation by aiding the venous return, 
especiallj^ from the abdominal cavity. It plays an important part in 
maintaining equilibrium in the thoracic cavity. Rupture of the dia- 
phragm must needs be followed by serious disturbances in respiration 
and in the equilibrium within the thoracic cavity. The inevitable 
prolapse of abdominal organs following subcutaneous rupture still 
increases this condition, frequently producing a state of positive pres- 
sure in the thoracic cavity. The use of differential pressure is absolutely 
necessary to overcome these factors. It will insure better results, in 
these cases, permitting, furthermore, the choice of abdominal or pleural 
route or both as the occasion requires. The character of pressure, 
whether positive or negative, is of little consequence, but the method 
of Meltzer is simple and can be used anywhere. In cases of suspected 
subcutaneous rupture of the diaphragm, insufflation should be employed 
with low pressure (10 to 15 mm.) before operation, to overcome the 
deleterious effects of disturbed intrathoracic equilibrium. 


A Case of Extensive Subcutaneous Emphysema Following Intra- 
tracheal Anesthesia, with Recovery. — Luke {Snrg. Gynec. and Ohst., 
1913, xvi, 204) reports the case of a woman, aged thirty-six years, 
operated on for a decompression under intratracheal insufflation, for 
a cerebral tumor. The patient was placed in the. prone position, with 
the head strongly flexed over the end of the table, which proved to 
be a bad position for breathing and for managing the giving of the 
anesthetic. _ The color and pulse Avere entirely satisfactory for the 
first ten minutes. During the next twenty-five minutes there Avas a 
moderate cyanosis occasionally Avhich Avas relieved by extending the 
head a little. About ten minutes later the blood in the Avound Avas 
noted to be A^ery dark and the face Avas cyanosed and generally swollen, 
especially on the left side. The intratracheal tube Avas Avithdra\Am 
Avithout a moment s delay and the patient quickly turned to the dorsal 
position and artificial respiration begun. There Avas also n marked 
sAvelhng as far as the umbilicus, anteriorly, and to the base of the 
spine posteriorly, all of Avhich gave the characteristic crackle, on palpa- 
tion, of subcutaneous emphysema. The decompression operation 
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ivas performed after some improvement in the condition of the patient, 
under a very small amount of drop ether. The patient recovered to 
die from a later operation for the removal of the tumor. The following 
possibilities are considered in explanation of this accident: (1) That 
of the direct trauma due to the catheter either during introduction 
or afterward; again from pressure of the long narrow sand bags 
under the neck. (2) Trauma brought about by overdistention: Here 
is considered the possibility of inserting the catheter too far, and 
thereby plugging tightly a bronchus, leading to overdistention and 
rupture of the lung. In this case perhaps obstruction was possible 
from the extreme flexion and pressure of the sand bags beneath the 
neck. Again the catheter may have been too large (No. 24 was used), 
but from experience this seems unlikely. This is the second accident 
of this kind in New York City during the use of this method. The 
other case resulted in death and was thought to be due to the catheter 
slipping into a bronchus and plugging it, with consequent excessive 
distention and rupture of the lung. It is admitted that errors in 
technique may have been entirely responsible for this accident; but 
it teaches the valuable lesson that the method is not entirely without 
danger, and, further, that a safety device (which was not applied to 
the apparatus in either of the above cases) which will efficiently guard 
against high intrapulmonary pressure, is absolutely essential. 


Treatment of Wounds of the Venous Sinuses of the Cranium. — 
Auvray {Arch. g^n. d. chir., 1913, Ivi, 257) collected from the litera- 
ture 163 cases of wounds of the superior longitudinal and lateral 
sinuses and reports 3 new cases. He emphasizes the gravity of the 
prognosis and studied the various therapeutic procedures and their 
comparative value. He discusses the employment of sutures, of 
forceps which are left in position, of the lateral and circular ligature, 
and of the tampon. The latter is the oldest of all and in Auvray's 
stastistics was employed in 75 out of 112 cases operated on. In 9 
other cases the method of hemostasis was not indicated. In favor 
of the tampon are its simplicity, the rapidity with which it can be 
applied, and its great efficacy. Even when the suture or forceps 
pressure is employed, the tampon serves as a complimental method, 
and renders more perfect the hemostasis of the venous wound. The 
necessity of leaving the wound open e.xposes the patient to the danger 
of the introduction of infectious material and the development of 
phlebitis which was common in the earlier cases. But the present- 
day use of sterile and antiseptic gauze, as iodoform gauze, makes 
these complications little to be feared. Another objection raised 
against the tampon is the danger of pressure by it upon the brain. 
Auvray did not experience this complication in any of his cases, and 
believes that it will be of minimal importance in any case, since it 
can be obviated at any time by the removal of the tampon. He 
maintains that the superiority of the tampon over all other methods 
is incontestible. 
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Further Observations on the Treatment of Human Cancer with 
Intravenous Injections of Colloidal Copper, — Loeb, Lyon, McClukg, 
and SwEEK {Interstate Med. Jour., 1913, xx, 9) report a further series 
of 19 cases of human cancer treated with repeated injections of colloidal 
copper. Rapidly growing tumors which lead to extensive metastases 
in the internal organs are not ainefiable to this treatment. In a large 
number of cases the effect of the injections gradually decrease. ^ This 
method, however, causes a gradual although partial retrogression of 
the large majority of inoperable cancers, provided they have not 
reached the final stage of the disease. However, they believe that 
the method is too sIoav in its action to render probable a cure e.xcept in 
a few cases. They say in addition that it is too early to predict the 
ultimate fate of the patients who are now under treatment. 

Pneumothorax Treatment of Pulmonary Tuberculosis. — V. Jagie 
{Wein. med. Woch., 1913, Ixiii, 379) gives the following as necessary 
conditions before inducing artificial pneumothorax for therapeutic 
purposes: (1) Good motility of the chest wall that above all should 
not be adherent to the apex of the lung. Adhesions at the base do 
not prevent the desired compression of the diseased lung. Pain during 
the injection is a symptom of the presence of adhesions. (2) It is 
necessary that the cavity walls be thin and compressible. If the walls 
are fixed the method is of no use. (3) A good heart action. The 
author says that this therapy is especially indicated when there are 
a number of cavities of greater or smaller size on one side with few 
adhesions, and on the other side only slight infiltration or an apical 
lesion. The treament is also indicated in any disseminated unilateral 
tuberculosis. Persistent hemoptysis is also an indication wRen one 
knows the bleeding side. Jagie has also seen good results obtained 
in tuberculosis of the larynx where the benefit derived was probably 
due to its good effect upon the cough. Intestinal tuberculosis and 
amyloid degeneration are contraindications to the treatment. Tuber- 
culous pleurisy is a problematical indication for the treatment. The 
best age for the treatment is from fifteen to thirty-five years, but 
this procedure can also be utilized in tuberculosis of children. 


Benzol Treatment of Leukemia. — ^N eumann {Therapic d. Gegemvart, 
1913, liv, 56) reports a case of leukemia that improved remarkably 
after a course of thirty-six days’ treatment with benzol. He followed 
Koranyis directions, giving at first one 0.5 gm. capsule of benzol 
twice a day and increasing the dose to two capsules of 0.5 gm. each 
four times a day. Soon after the end of the benzol course the patient 
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developed fever and diaiTlica, with repeated epistaxis and hemorrhagic 
stomatitis and rhinitis, and died thirty-nine days after the discon- 
tinuance of the benzol. Neumann states that the bone-marrow find- 
ings resembled those found by Selling in benzol-poisoned rabbits. The 
benzol used is not specified by Neumajin, and Selling thought that the 
toxic action of the benzol used in his experiments was probably due 
to anilin present in the benzol as an impurity. Neumann believes 
that benzol is a very effectual remedy for leukemia, but its use requires 
great caution. He thinks that it should be discontinued as soon as 
a distinct tendency to improvement begins. 

The Emetin Treatment of Amebic Dysentery. — Allan (Jour. 
Avicr. Med. Assoc., 1913, lx, 664) says that for a number of years, 
English physicians working in India have maintained that ipecac is 
the best remedj" for amebic dysentery, and within the past few j^ears 
the American profession has largely come to agree with them. In 
March, 1911, Vedder, working in Alanila, published his findings that 
a fiuidextract of ipecac would kill amebse in cultures in dilutions as 
high as 1 to 200,000. The next year Rogers in Calcutta found that 
emetin hj'^drochlorid killed amebai in stools in dilutions of 1 to 100,000 
and began the use of this salt hypodermically in cases of amebic dys- 
entery. His brilliant results led Allan to try this method of treatment 
and he reports two cases of amebic dysentery in detail that were 
promptly cured bj^ subcutaneous injections of emetin hydrochlorid. 


Induced Pneumothorax in the Treatment of Pulmonary Disease. — 
Hamman and Sloan (Bull. Johns Hoiikins Hosp., 1913, NxiAq 53) 
describe the history of the production of artificial pneumothorax for 
the treatment of pulmonary tuberculosis, the proper selection of 
cases for this treatment, the different methods, of which two are 
mainly in use, Brauer’s method by incision down to the pleui-a and 
Forlanini’s puncture method. Hamman and Sloan prefer the latter 
method. They give in detail their method of inducing pneumotliorax. 
The chief dangers attending induced pneumothorax are two — infection 
and air embolism. Air embolism is the more important complication 
and has followed attempts to produce pneumothorax only upon tlie 
injection of gas in the absence of satisfactory evidence that the needle 
is in the pleural cavity. The Avhole procedure of producing and 
maintaining pneumothorax should be guided by the manometer, and 
the authors give very valuable data regarding the information given 
by the manometer. Hamman and Sloan’s conclusions are as, follows: 
(1) Induced pneumothorax is a harmless procedure and the operation, 
carefully performed, is without danger. (2) In 3 out of 20 cases it 
was impossible to produce any pulmonary collapse owing to general 
pleural adhesions. (3) Of 16 cases in which pneumothorax was suc- 
cessfully produced in but 7 was the pneumothorax complete. (4) Of 
9 cases with induced pneumothorax existing for four months or 
longer, 4 have developed pleurisy with effusion. (5) The pneumo- 
thorax has, in most instances, an immediate and striking influence 
upon the cough and expectoration, tubercle bacilli may disappear from 
the sputum. (6) Constitutional symptoms abate more slowly. In 
most instances there is at first a loss in weight followed by a gradual 
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rise. (7) The total collapse of one lung causes surprisingly little 
inconvenience. Usually there is but slight dyspnea on exeition. 
Many of the patients with an induced pneumothorax assist actively 
in the work about the sanatorium. (8) The procedure is of great 
value in the treatment of pulmonary hemorrhage. (9) While induced 
pneumothorax will never become a routine method for the treatment 
of pulmonary tubttculosis, still in selected cases it offers a prospect of 
temporary and permanent relief when the usual methods of treatment 
have been unsuccessfully tried. Quiescent lesions in one lung with 
acute recrudescence in the other are the most favorable for the treat- 
ment. Its use need by no means be limited to strictly unilateral 
lesions, but when tliere is advanced disease of both lungs little benefit 
can be expected. It would seem advisable not to withhold the treat- 
ment until the patient is hopelessly advanced, but to apply it judic- 
iously to suitable moderately advanced patients in whom the disease 
tends to progress in spite of appropriate treatment. The article is a 
valuable one and should be consulted for details of the procedure. 


Experiences with Induced Pneumothorax. — Van den Bergh, de 
Youg and Schut (Bcitrdge z. hlin. d. Tnhcrlculose, 1913, xxvi, 47) 
report 13 cases where pneumonothorax was produced for therapeutic 
purposes in pulmonary tuberculosis. They believe that this procedure 
should be restricted to cases of severe pulmonary tuberculosis when 
the lesion is chiefly or entirely unilateral and should be used in these 
cases only when the ordinary methods of treatment have failed to 
benefit. There is danger of increasing or making more active a slight 
tuberculosis of the opposite side and this danger must be taken into 
consideration. This result occurred in some of the cases reported, 
and in 2 it was confirmed by autopsy. The direct dangers of the 
operation, chiefly air embolism and injuries to the lung, are verj’’ slight 
with good technique. A marked effusion should be partly withdrawn 
before inducing pneumothorax or afterward, in maintaining the 
pneumothorax. An artificial pneumothorax should only be induced 
by an expert, preferably in a hospital where advantage may be taken 
of Rdntgen-ray examinations. As to the choice of methods for 
producing the pneumothorax they believe that the puncture method 
of Forlanini should have the preference over the incision method of 
Brauer. 


Benzol in Leukemia. — Wachtel (Deutsch. Med. Woch., 1913, xxxix, 
307) reports 2 cases of leukemia where he gave benzol. The first was 
a case of severe myeloid leukemia and he was obliged to stop the 
benzol after the third day, as albumin appeared in the urine. The 
second case showed marked improvement under 3 gm. of benzol 
given daily. In the first two weeks the improvement was apparent 
only in a return to a normal temperature and an improved general 
condhion. In the fourth week the leukocytes dropped from 102,000 
to 37,000. In the first three weeks the mononuclears predominated, 
but after this the myelocytes decreased and the polynuclears increased, 
and the spleen returned to normal size. A blood"^ examination made 
four weeks after the benzol had been discontinued showed a hemo- 
globin percentage of 78; red blood cells, 4,200,000; white blood cells. 
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8,000, of which SO per cent, were polynuclear neutrophiles, 12 per 
cent. lymphocytes, and 2 per cent, each of eosinophilic and neutrophilic 
myelocytes. The fact that the hemoglobin percentage and the number 
of reds increased while under the benzol treatment is especially note- 
worthy. 
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Tuberculous Infection in Children. — Armt de Besche (Dciitscli. 
vied. IVoch., 1913, xxxix, 452) reports ah interesting investigation to 
determine the percentage of tuberculous infection in children. Lym- 
phatic tissue from the mesenteric, bronchial, and cervical glands of 
134 children coming to autopsy Avas injected into guinea-pigs and 
rabbits, and the results studied and followed out. In 28 of these 
children tuberculosis Avas the cause of death. In 14 it Avas discoA’-ered, 
latent at autopsy. In 10 cases only “latent bacilli” AA’-ere found in 
the lymphatic glands. Tuberculous infection AA'as proved in 52 of 
the 134 children. The percentage of infection rose proportionately 
Avith the age period, from one to fifteen years. In the greater per- 
centage of lymphatic tuberculosis the condition Avas found AA'idespread 
and general throughout the body. In 45 of the positive cases the 
bacillus AA'as found to be of the human type, proA’ing that the greater 
majority of tuberculous children receiA'e the infection from human 
beings. In 3 cases the boA'ine type of bacillus AA'as isolated, and 1 
case shoAA'ed both the human and bovine type. This inA'estigation 
Avas made in the city of Christiania, and apparently. shoAVS that from 
6 to 8 per cent, of tuberculous infection in children comes from coavs 
and the balance from human beings. 


Length of the Incubation Period in Infantile Paralysis. — Carl 
S cHouG {Dciitsch. vied. Woch., 1913, xxxix, 493) determined the aA'erage 
incubation period in an epidemic of anterior poliomyelitis in Sweden. 
He also attempted to trace the method of infection, especially in tA\'o 
families, closely associated, in AA'hich 6 children Avere afflicted. From 
his series of cases Schoug determines the aA'erage period of incubation 
to be about four days. As the infectious element exists in the blood 
as Avell as in the secretion from mucous membranes, the transmission 
of the disease is made possible through blood-sucking insects as Avell 
as directly or indirectly from person to person by infected secretions. 
In SAveden a large number of cases occur in AA'inter, AA'hen the stinging 
fly is not in eA-idence. To accuse the fl.y, therefore, one Avould haA'e 
to assume a A'ery long incubation period. His investigations do not 
point to blood-sucking insects for the dissemination of the disease, 
nor did it seem probable that the horse-fly could have caused the 
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infection of such a large number of people in two families, from the 
original case afflicted with that disease. It seems much more likely 
that the infectious secretions of the nose and mouth from the original 
case directly or indirectly infected the otlier members of the families. 

Effect on the Child of Salvarsan given to the Syphilitic Mother. — 
Marie Holth (Deutsch. med. Woe//., 1913, xxxix, _4G2) reports 9 cases 
in which pregnant women with syphilis were given salvarsan with 
most beneficial effect on the subsequent condition of the children. 
In only 2 of these cases were there any syphilitic symptoms in the 
children, who were under obesrvation from ten weeks to one year 
after birth. The majority of these women received the treatment 
during pregnancy. Some had given birth during the previous two 
years to syphilitic infants. In 7 of the cases no syphilitic symptoms 
developed in the child. One woman rvas given the treatment while 
nursing a congenitally syphilitic child. Through the mother’s milk 
the child received the benefit, of the treatment also, and the syphilitic 
signs disappeared and it developed normally. These cases show that 
this treatment of the mother or the prospective mother exerts a very 
favorable influence on the vitality and development of the child. 


The Mental Defective and Society. — ^A¥illiam Leland Stowell 
{Archives of Pediatrics, 1913, xxx, 203), after describing the condition 
known as defective or feeble-minded, gives the number of feeble-minded 
individuals in the United States as more than 300,000. In New York 
State there are 30,000, of which less than 4000 are in institutions. 
Special classes for defective children, separating the abnormal from 
the normal and giving them work according to their needs, is primarily 
approved of. The practical outcome of this fine work is criticised 
because a subnormal child should be in an institution all the time, not 
a public school a short time. Scarcely one-tenth of the children ever 
rise to the normal grades. All feeble-minded individuals should be 
segregated in public or private institutions. This applies especially 
to feeble-minded girls and women because of their lack of moral 
force. In 300 families containing mental defectives there were 2013 
children born, 434 of which were defective and 160 criminal or pauper. 
Statistics are abundant and experience the same everywhere. In 
several homes for prostitutes as high as one-third were found to be 
feeble-minded. The possibility of procreation is the most vital factor 
in the large class of feeble-minded. Feeblemindedness is an incurable 
condition, not a disease. Out of 341 patients discharged from an 
institution, S5.5 per cent, were subsequently found to be absolutely 
useless, and should havebeen taken careof for life. Preventive measures 
in the form of sterilization for all feeble-minded not segregated should 
be required by law, to armid the multiplication of this unfortunate 
class. 


Practical Points in the Management of Breast Feeding,— Eric 
Pritchard {Archives of Pediatrics, 1913, xx.\-, 164) deprecates the 
lack of attention and study given to breast feeding by pediatrists and 
obstetricians. He calls attention to the common mistakes made in 
the management of breast-feeding, especially during the first u eeks 
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of life. First and most serious of mistalces is to give the infant the 
usual dose of castor oil. The meconium supplied by nature acts a 
an intestinal lubricant and offers sufficient stimulus to the nerve 
centres regulating defecation. Castor oil overstimulates these nerve 
centres, dislocating their automatic functions. The delicate epithelial 
lining of the intestinal canal is injured by the oil, which sweeps out 
the meconium and tears off shreds of mucous membrane. Meconium 
is so important to the bowel that Avhere it is deficient Pritchard replaces 
it by petroleum emulsion, the best substitute known to him. It is 
protective, lubricant, and soothing. The incidence of thrush in infants 
is often due to loss of epithelium from cleansing the mouth of the 
infant Avith a clean rag to render it aseptic. Preserving the continuity 
of the epithelium will keep the mouth more healthy than cleansing 
Avith a linen rag. Another point of greatest importance is the manage- 
ment of the number of feedings. Pritchard claims better results 
from three- or four-hour intervals betAveen feedings than from the 
usual method of two-hour intervals. This gives a long interval of 
rest betAveen feedings. If the quantity of breast milk is insufficient 
for this long interval it should be supplemented by a feeding of appro- 
priate food immediatelj" after the breast. Pritchard voices a distrust 
of the caloric method of infant feeding. The quantity of food should 
be estimated by a “test feed,” and if beloAV the normal standard a 
supplementary feeding should be begun. A “test feed” consists of 
Aveighing an infant three hours after its last breast feeding, then putting 
it to the breast for a regular feeding, and Aveighing the child imme- 
diately afterAA^ard to determine the quantity of food taken. Infants 
too often do not obtain progressiA'^ely larger quantities of milk as they 
grow older. The supply of breast milk Avill vary Avith the hygienic 
enAuronment of the child. The “test feed” applied systematically 
shoAVS that London children at least secure an amount of breast milk 
enormously beloAV the usually accepted estimates. This suggests modi- 
fications in the method of breast feeding and of artificial feeding. 
An infant requires time to learn to digest a ncAV food. Ncav foods there- 
fore should be given at first in A^ery small amounts or in a predigested 
form. 


Some Cases of Jaundice in Childhood. — ^F. J. Poynton {British 
Jour. Child. Diseases, 1913, x, 145) discusses several types of jaundice 
occurring in infancy in Avhich diagnosis is difficult. He cited 3 cases 
in Avhich the jaundice appeared during the first four days of life. 
These cases shoAved moderate jaundice, liver enlarged, but not hard, 
stools AAdiite and undigested, but no enlargement of the spleen. At 
times bile appeared slightly in the stools and the jaundice and the 
size of the Ih'er diminished slightly. These cases recoA^ered gradually 
in from scA’^en to tAA'^eh^e months. They Avere ncA'^er breast fed. They 
are clearly obstructiA^e cases, and not of the same nature as acholuric 
jaundice, or icterus neonatorum. Poynton suggests an unusually’' 
Auscid bile as a possible cause. The treatment and feeding of these 
cases is difficult. Fats are not tolerated and nutrition is diminished. 
Foods used successfully by Poynton include malted milk, Walker- 
Gordon modified milk AAuth Ioav fats, raw meat juice, and brandy. 
Among drugs the most serviceable were small doses of gray poAvder, 
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and bicarbonate and salicylate of soda. The second type of jaundice 
is known as congenital, family, periodic jaundice in which the disease 
runs in families and shows an acholuric jaundice with enlargement of 
the liver and spleen, and anemia of varying degree.^ The blood shows 
fragility and reticulation of the red cells. Jaundice may disappeai 
temporarily with the development of grave anemia and a large, hard 
spleen. Severe recurrent pain over the spleen mid ^ epigastrium is 
rather characteristic. The third type of jaundice is syphilitic in 
origin. Three cases are reported in children, aged seven, nine, and 
ten years. There was a history of “fits” or epileptiform attacks in 
all of them. The first two cases had enlarged livers with intense jaun- 
dice and bile in the urine, and ascites. They developed chronic menin- 
gitis and succumbed. Both showed parenchymatous changes in the 
liver and endarteritis. The third case developed jaundice, pale stools, 
and enlarged liver, but on antisyphilitic treatment recovered and 
ultimately developed fairly well mentally and physically. The Wasser- 
mann reaction should be of assistance in diagnosticating this type. 


GYNECOLOGY 


UNDEB THE CHARGE OP 

JOHN G. CLARK, M.D., 

PHOFESSOR of GTNECOLOGY in the university of PENNSYLVANIA, PHILADELPHIA. 


Nervous Sequelae of the Artificial Menopause. — A considerable 
series of clinical investigations have been carried out by Mosbacher 
and Meyer {Monatschr. f. Geb. u. Gyn., 1913, xx.\vii, 337) to determine 
if the nervous phenomena, which are commonly supposed to follow 
the artificial menopause, have a basis in demonstrable physical 
changes in the organism. One of their chief lines of investigation was 
to determine if the theories of Schickele (recently discussed in this 
department) with regard to the blood-pressure reducing action of the 
internal secretion of the ovary could be demonstrated clinically, Por 
this purpose they have tested before and at varying periods after 
operation the blood pressure of 67 women who were subjected to 
double oophorectomy, considering a rise or fall to have taken place 
only when the readings varied by 10 mm. or more — Sahli instruments. 
They found after operation a rise in 13 and a fall in 17 cases; in 7 of 
the former and in 9 of the latter marked nervous disturbances were 
present; in the other patients these Avere lacking. Mosbacher and 
Meyer conclude, therefore, that the blood pressure cannot be con- 
sidered in any way dependent upon the presence or absence of ovarian 
secretion, nor can the occurrence of nervous phenomena be considered 
a result of blood-pressure changes; they haA^e thus been entirely unable 
to confirm clinically Schickele’s physiological experiments, or to 
demonstrate such an antagonism betAA’^een the ovarian and adrenal 
secretions as he belieA^ed to e.xist. Tests directed to ascertaining 



924 


PROGRESS OF MEDICAL SCIENCE 


whether any increased stimulation of the sympathetic nervous system 
occurs after castration, as evidenced by a change in the amount of 
adrenalin necessary to produce glycosuria when introduced subcu- 
taneously, or of cocaine to produce mydriasis when dropped into the 
eye in very weak solution, produced likewise totally inconstant results, 
from which no definite conclusions could be drawn. As a result of 
these investigations, and of clinical observations in general, Mosbacher 
and Meyer express themselves as being extremely skeptical with 
regard to the existence of any causal relation whatever between opera- 
tive castration and the occurrence of definite nervous disturbances, 
believeing that most of these which do occur, apparently as a result 
of operation, are in reality manifestations of psychoneuroses which 
have little or nothing to do with removal of the ovaries. In sub- 
stantiation of this contention they quote a few instances of women, 
upon whom no operation had been performed, and whose internal 
genitalia were entirely normal, but who presented to a marked degree 
all the typical symptoms usually ascribed to the artificial menopause. 
They also found that a considerable number of patients complaining 
after oophorectomy of hot flashes, attacks of sweating, palpitation of 
the heart, etc., had also been troubled with the same conditions before 
operation, Avhereas in other cases symptoms of this nature which had 
existed before operation disappeared after it. With regard to the 
occurrence of postoperative disturbances of a more psychic nature, 
such as mental depression, anxiety, irritability, Mosbacher and Meyer 
claim that all patients complaining of these admitted the presence of 
"nervousness” beforehand, entirely new symptoms occurring only in 
very occasional instances. 


Acute Tuberculosis following Gynecological Operations. — number 
of quite remarkable cases are reported by Prochownik {Zentralbl. f. 
Gyn., 1913, xxxvii, 7) to illustrate the possibility of the occurrence of 
rapidly spreading acute tuberculosis, leading to a fatal termination, 
in individuals in whom there was not the slightest suspicion of a 
tuberculous infection, the immediate causative factor in most of these 
being some apparently trivial operative procedure. The salient 
features of the most instructive of these cases are, very briefly, as 
follows: (1) Curettement for dysmenorrhea and irregular bleeding. 
Entirely well up to the ninth day, then suddenly high, remittent fever. 
Lungs and pleura free until ten days before death, which occurred 
in a very few weeks. Autopsy: Miliary tuberculosis arising from 
uterus and right tube; tubercles over entire peritoneum; fresh miliary 
foci in lungs and pleura. (2) Reposition of retrodisplaced uterus 
(narcosis). Well up to seventh day, then high, remittent fever. 
Death in eleventh week. Autopsy: general abdominal tuberculosis; 
moderate involvement of lungs and pleura. Origin, a tuberculous 
focus in right tube, which had been torn loose from the rectum by the 
forced reposition of the uterus. (3) Forced reposition of a retro- 
displaced uterus by means of the sound (narcosis). Following this, 
a parametric abscess formed, which ivas opened and drained. Wound 
healed, but high, remittent fever came on, and lasted for four and 
one-half months; lung involvement only in last two iveeks. Autopsy: 
acute miliary tuberculosis in abdomen; fresh foci in lungs; origin 
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from right tube. (4) Abortion (self-induced), curettement; death on 
forty-eighth day. Autopsy: tuberculosis of both tubes, miliary tuber- 
culosis of entire peritoneum; small, recent foci in lungs and pleura. 
(5) Double salpingectomy for gonorrlieal pyosalpinx (gonococci demon- 
strated in the pus). Death on the forty-ninth day. Autopsy: exten- 
sive peritoneal tuberculosis; no involvement of lungs; few tubercles 
in pleura. In none of these women Avas there the slightest reason to 
suspect the presence of a tuberculous focus anywhere, except that the 
husband of one Avas knoAAm to be tuberculous, and in tAvo of the others 
this AA^as suspected. The patients themselves Avere all in good health, 
except for the condition for which the operation Avas performed, and 
in none did repeated examinations of the lungs by trained internists 
reveal any signs of trouble until shortly before the end. While Pro- 
choAAmik admits that cases of this sort are fortunately extremely 
rare — the ones reported are culled from an experience of man}’- years — 
the fact that they may occasionally occur should be a Avarning, he 
thinks, to the utmost caution in dealing AAuth all cases in Avhich there 
is even the possibility of a tuberculous infection of the genital tract, 
since they proA'e the fallaciousness of Krbnig’s commonly accepted 
dictum, to the effect that “genital tuberculosis leads extremely rarely 
to miliary tuberculosis, and practically never causes, either directly 
or indirectly, the death of the individual.” 
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Industrial Skin Diseases. — Karl Herxheimer {Dexdsch, Med. Woch., 
Januaiy 4, 1912) refers to seA^enty-four means through which chronic 
eczema may be acquired. Industrial acne, Amccinia in milkers, furuncle 
in Avorkers AAuth cement, ulcei’s from glass, sand, and dust, and Avorkers 
in chromium salts are mentioned. Where the tarry products are used, 
frequent Avashings of the skin should be resorted to in order to preA'^ent 
inflammation of the follicles and skin. 


Contagious Diseases of the Skin. — ^J. T. Bowen {Boston Med. and 
Surg. Jour., December 14, 1911) directs attention to the common con- 
tagious diseases of_ the skin of frequent occurrence in schools, referring 
specially to impetigo contagiosa, ringworm, marginated dermatitis of 
the thighs and axillte, verrucce, alopecia areata, and scabies. He urges 
supervision of the children and young persons in schools and institu- 
tions. 


Etiology of Leprosy.— William Torner, of Gibraltar {Brit. Jour, of 
Ucrm., September, 1911), cites the case of a man, imbecile from birth, 
an inmate of the Gibraltar lunatic asylum for nineteen years, at the 
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end of which period he first showed cutaneous lesions on hands and 
feet, deemed for a year to be syphilitic, but subsequently proved to 
be leprous. Notwithstanding the usual disfigurement and deformity 
attending the disease the general health for a number of years remained 
good. How this man became the subject of leprosy it seemed impossible 
to discover. No case of leprosy, had been known to exist in Gibraltar 
for thirty years or longer, and the patient had had no communication 
with the outer world, except at intervals with his sisters who were 
healthy. A contagious origin in this case seems absolutely untenable. 
Heredity, insanitary conditions of life, uncleanliness, emanations from 
the soil, and food supply as possibilities of contagion were likewise not 
tenable theories. The bacilli of lepra were demonstrated in the lesions 
of the face. The patient subsequently died from swellings in the mouth 
and pharynx and exhaustion from lack of being able to partake of 
nourishment. 


Venesection Plus Saline Infusion in Treatment of Skin Diseases. — 
J. SiMOND {DeuiscJi. Med. WocL, November 30, 1911) has attained good 
results bj'' this method in eczema, urticaria, pruritus, and furunculosis, 
and especially in cases refractory to other methods of treatment. 
Toxins are washed out by withdrawing 100 to 200 c.c. of blood from a 
vein and subsequently infusing without removing the canula 300 to 700 
c.c. of a 0.9 per cent, salt solution. The operation may be repeated 
from 3 to 6 times every 5 or 6 days. Simond’s experience extended over 
100 cases of skin disease. 


Salvarsan at the New York Skin and Cancer Hospital. — Howard 
Fox and W. B. Trimble {Jour. Amcr. Med. Assoc., November 18, 1911), 
after eight months’ experience, conclude that salvarsan is a powerful 
symptomatic remedy for the treatment of syphilis; that it acts with 
greatest rapidity on lesions of the mucous membranes, and further 
that it is of decided value in obstinate palmar and plantar syphiloder- 
mata. It should be used in conjunction with mercury, and cannot re- 
place this valuable remedy, except in a few selected cases. The effect of 
the salvarsan on the Wassermann reaction is in general analogous to that 
of mercury. The intravenous and intramuscular methods of admin- 
istration are probably of equal efiiciency. Where rapidity of action 
and the comfort of the patient are to be considered the intravenous 
method is to be chosen. 


Notice to Contributors. — All communications intended for insertion in 
the Original Department of this Journal are received only zvilk the distinct 
understanding that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, provided the request for them be zvritlcn on the manuscript. 

All communications should be addressed to — 

Dr. George Morris Piersol, 1927 Chestnut St., Phila., Pa., U. S. A. 
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